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FOREWORD 


Research in the field of weed control with chemicals is con- 
ducted by the United States Department of Agriculture, State 
agricultural experiment stations, and industrial organiza- 
tions. Representatives of these groups meet periodically 
in four regional conferences to discuss research develop- 
ments in the field of chemical weed controland to formulate 
suggestions on control practices. Some of the suggested 
weed-control practices of the conferences are summarized 
in this report in order to make them generally available to 
agricultural workers in the various States who advise with 
farm people. 


The effectiveness of herbicides is influenced by soil type, 
temperature, rainfall, and other soil and climatic factors. 
Because of this, the suggestions in this report should be 
evaluated in terms of local conditions and local experience. 
In a specific State, the recommendations of the agricultural 
experiment station and the agricultural extension service 
should be followed. Where such recommendations are not 
available, the suggestions in this report should be looked 
upon as a general guide. 


All chemicals included in this report, especially when 
used on raw agricultural crops as defined under Public 
Law 518, should be applied inaccordance with the directions 
on the manufacturer's label, as registered under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as to the crop 
specified, in the amounts specified, and at the times 
specified. 


CONTENTS 


Pag 
Ine Ghermicalisuusedstor WECUICONETO! scccccececcoccccecccccoacsscoccestcoecececcococecewcce 
IPHENOXY4 COMPOUNGS vc cicsce seieidaisccis'ce's ceccbesccsneccecccccescececacccoccedesescocsccecce 
Zt oDichloropuenoxyethyl sultate (2, 4=DES). .cccoscccteccsosccecscccoscoeesces 
SUDSEMEUECC PHEMOIlSccccicciccsccccccccscccscsccccusccccceccccsscccscccccccnctcasceccoccsces 
GS A DATMAEES lenisicwieceisiade ovisisnie.s eleie\clelere sien. 6e\s 910 sieie'e.s.018 06.0,.000,061606 cdleeceiebeseececscessoseese 
Substitute dmire annem DIGlLG CS cscs cesses «cee ce.ces ocsececsecciesees viens cence ccceedocececcic 
Fe ChiGnrOaGe tlcraCiG=(el GIA) cecccccesccescaccegecccecccccosusectosocococeovececccecece 
Zee DI CHLOLOPLODIONIC aACiG (AalapoOn) cceccocsccseccececsecococccocscascoessccceees 
IN=keINaphthylsphthalamicriacid (NPA) occ csesesscccecececcecccscessecsscecocveccvecs 
3, 6-Endoxohexahydrophthallic acid (endothal)....ccccccccccccccccccceccscsccecs 
1, 2-Dihydro-pryidazine-3, 6-dione (maleic hydrazide, MH) .ccccsscccccecs 
Phenyagmemcuti Cha cetate (MAY), gs ccisies 0 oc siec'ccscates cscescseccescccioesiticlessicesces 
IPotasssumncyanaite((KO GIN) fiiasicic's tisiciesin/eicie ciaislaleieeasiee cit scscescccccgssocecccecescec 
CANCMETANC VAN ATINUG Clscsicscsiecicic cases cece ses ccseessscececcccsecsccccsscscesccecesicecs see 
PIXATT TOTTI SATU LATIN A LO Ve cleidie ciaie 0 o\0:s elele 401 (0.c'6i6 6/0 0° 010 016 c.cle ecisiais @ececicecesewciissinecsieceeeecis 
FA SHI UC1 Cla Ol Spree ers s sieve ore ciel niole Gis e aie e.eie aici sicia (sie (elelele.cvelelele cle <leiaieis'e 6.0 6 ale, eiajsie's'e Sislule sive cee ccs’ 


Chlorates SPOHSSSHOHSHSSHOHHOHSHSHSHHSHSSOHHHSSHHHFHHSSHSSOSHHOHLHOHOHHHSHHHOTHSHHSHHSHHOHHOHSGSESHSHSSSHTOSOSEES 


Boron POMP OUT AS) seine sieistetsivis eisiaiaieieie sieleleivisisle'o o/s vicie eis s'e's cles se « 016 tine 6'aie\e'e'eeicieio e's oie ois wisieiciejers 


ADoOUNNNKONH ARPA RRWWWNPe EO 


PASSING allisicicisaicials alo oiaie ciciolsio(elslateieislale sie icieiete.clo/e’clale(e ole sle's'ele orsieleicieiaicisisiels gelsicle’s cine o/s ee ete elevo sislore.s 


II, Sprayer calibration SPOSHSHHOHSHSHSSSHSHSHSHSHSHSHSHSHSHHSHSHSHSSSHSHSHHSHSHSHHSHSHSHHSHHHSHSHHSHSHSSHSHSHSHSSHHGSGHSSHSHOCHSEBTOCHGEOHE 
How to determine per-acre output of SPrayes cececoccccccccescccccccccccccccces 


I~ 


UE IWieeSAICONETOl “in FICTA 'CLOPS...cccccccscccceccccccccccsccscescccccsscecccoceseosecccecsece 9 
GON acs ca ccceeccccscocsis cles seecsissls se ecsin ose nac veces oeiseusecceneces cesses cossietsceccaccece Ny 
SOP GAUIM . cicececccccccccccccccscccccccccccccaceseccsccceccnsccccccccsescecesceccccccccccesece 10 
Wheat, barley, and oats--fall or spring SCeCdEd..cccccccccccccccccsccccccccceccs 10 
Si asa ctafalatstale siniats nfals olaicle(eieja'aiwisie elaie eisule a'sjsislabis siesic cieel es ecisicccccccesecesecosocccsescesesoccesee pr 
GDOLEON se casincccccecs oclacpincacsesaps seltiscasnaseeele 0h oecnucacccccacgssuctesscccecscerccceccaces 11 
SOMDEAMUS  clesiesecisviccicece'ess vale celiots seisiciewotenicceciioecs coe cesses «cseeecesiccssiocscisecseccicses 12 
PEANUES cccccccccccccccccccccccccccccccccccescccccccc cece ec ecee ccc ce eee cccccec eee seececces 13 
REC Oy nistaielle'e sisiercisie « alsloc cine 6 bo 0 cisle eins sie. ces ecceedeedeescticnccceccececccescceecescencecscecowcie's 13 
SUP ATGDESTES cise cole ccccaciecswsccsccsscceccdeccccceccssecccs cess sececsccccccccesesecceccesce 13 
ODACCO ((plAntUDeS)). ve occis usisessiveeiseewe Secs es ele ceeeveleccceeecseccdcscocccecsesicsesoes 14 

IVimWieeducontrol invhorticul tural, CrOPSicccicccc cease sciences cececeesasseeesievsesasess cvce 15 
ME Geta DIS {CTOPSccccccoccccececcedcecccccescccccseccceccccoscseccecscccceecsesecescesescse 5 

ASPATAQUS ccccccccccccccccccccccccceccesccecncccccccccoccccccccccccccecccccccccccccccecs 15 
ESC'ATAS Weleiele e\elale ole sicleinic oleiole’s elsleiacelelele cleleleicivcincecccccccesccsesecesceccesesevesccosesceccseeecs 15 
BECtS cccccccccccccccccccccccvccesccccece ese ece cece eee cce eee ce cece eeceeecceceseeceesoeceees 15 
Cabbage, cauliflower, collards, kale, rape, broccoli, turnips, mus- 
tard (as leafy vegetables) .....ccccccccccerccccccccvccccccccccsevcccccccccccocecs 15 
Cantaloupes, MuUSKME]LONS....ccccccccccccccccsccccccscccccsccscccccccsccvcccccscecs 15 
Garrots;.celery, dill, parsnips), parsley oc. deccccccecscvecsseces oceedeeceesecle 16 
GW CuTMPEMS cwiciisise «oe cieweaic aldaleo ceiisasiv cleisiealelsisiae cline else ciisleciloeeina celewiesiaeoseceslace 16 
TLLEELUCE cccceccccccccceccccccesccccccccccctoccccccccccccccccccececccccccsccvescscccccvcess 16 
ONT ONS he ciceivcleisleie selclels celsie sisieieic's cle\sie sielcinels cies sieisleeisis'ccie ewiolooelcicisies cslseis eewine cele cusesiso aces 16 
EEicl Stole o atoialatele ole cieie «1a(olal clo caieicleleieln|o\slale’s'sle slelsloe'nicleisina’sicie’s ole aisle o cls clsis's cle sesccelcleincle clsisiele cle siecle 16 
POtATOES cccccccccceccccccccccccscccccccccccccccccecccccccecccccececccesccccccccececececcs 17 
SPAM A. Chi cers cc's evleis enieeisc oe cecivaieeeb ss ceneccccevoeccccccseseccscececccecccasocceosenssesese 17 
SWEEE COFMeeccccccccvccccccccccccccccccccccccccccccccccccccc ccc cceccccccceccccccccscecce 17 
Wate rMelONS evoceccccccccccccccccccccccccccceccccccvccesccvccacccesccccescceeceseceeccs 17 
STrdall PUES, calacioe ociecce clecececlisieecccosvoseccccdoceceseossssccsoccsnccceccecsasaccsceses 17, 


Brambles (raspberries, blackberries) and blueberries Seoceccceeescccccecece 17 


VI. 


VIL. 


VIII. 


IX, 


Small fruits --Continued 
GAPS cecoccccccccccccccccccccccccesccesesessceseseeecsseeseeseeesseeeesseseeseeseeccees 
SETA WDE TTICS ceccvecccccccccscccccsccccccsccvcccccccccccccecevccecocecescccceucccccocce 
Flowers and ornamental ..cccccccccceveccscccccccecscccenccecoucescsaucecuesuscecieees 
Gladiolus, dutch iris, nNaArciSSusScccccccccccccccccccccccccccceccesccscccccesccccses 
Established evergreen and deciduous plants...cccccccccccccccccccccccsccccccs 
Seedbeds and transplant beds cccccccccccccccccccccccccccccccccccccccccccevccccccce 


Weed control in forage crops, pastures, and rangelandS....csccccccccccccccccee 
Seedling grass-lLeEgurme MixXtuLrEeseesesecccccccccccccccceccccscccesescccccvccccccccecs 
Established grass-legume Mixtures cesecccccsccccccccccccccccccccccccccccccccceces 
Established legume Mixture eeseccccccccccccccccccccccccccccccsccccccccsccsscccccecs 
Established forage grasses for seed Production...cccccccccccccccccccccccsccscs 
Established permanent grass-legume PpastuTres..eccccccccccccccccccccccccscccce 
Weeds and woody plants on rangelandSeccccccccccccccccccccccccccccccscosecevecccss 


Control of herbaceous perennial weeds SHSSSSHSSHHSSSSHSSHSHSSSHSHEHSSSHSHSSESESSESESSEESESEES 
Broadleaved PETENNIalS. .ccpevcccosccscccvetescveccusvessuvaveceuevesersuueuucns deat 


Perennial grasses and sedges POO SHSOHH SESE SESH SEESEESESEOSESESSOSSSSESESOOE OES EOEESES 


Control of woody plants and weeds along fencerows, ditchbanks, road- 


sides, utility lines, and on noncultivated areas....... occ cveevcvcsccccscccecs 
PMOlAPS SPFAYSisccevocssccccccese eccnsececce seebonceus eccccccccccs occcccccccece eecccccceee 
Basal sprays during growth or dormant periods ......ecceccccccceccccccceccce . 
Cut surface treatments........ cocccee Se Sae cvcinuls weiewisles emiemteeienr eccccece eicisipieleleherie 
SUMP SEF CA EMIOME 6 aoe ok cc's cise cdincs's wana Sanede ot qesicenaecieadee sleislele o viaviciviosieiainloameie ceece 
SOM SESPLLIZAtION, o.0 oc cctssniewices = «ve we senionseecies ce ose ececccccecestocess ececccccccccsces 


Weed. control" lawns and other turf areds ois. ss cccccatdscucuccousocescoceeeeeeeees 
Weed control in lawn and turf seedbeds prior to establishment....ccccooce 
Weed control’ in established lawns and turfs. .dcccerccocc conudececcesvestcneesas 

Spring treatments for control of crabgrass and broadleaved weeds... 
Fall treatments for the control of broadleaved Weeds .escecccccccccccccces 
Control of spot infestations of weeds) ccceccosccocceccesencoonccoustuserscecesen 


Plants referred to in this TEPOTLiccocccocccuceccecsccceccevocceesceorccccccesiocesoeeese 
Chemicals referred to in this report SSSHSSHSSSHSSHSSSHSSSSHSHSSSSSSSSSSSSHSSSSESSEESESEHEEE 


Summary of chemicals by crops SSCHSHSHSSSSSSHSHSSSHSHSSHSSHSSSSSHSSHSSHSSSSSSSSESHSSHESHSHSSSSHSSESSEESE 


SUGGESTED GUIDE FOR CHEMICAL CONTROL OF WEEDS: 


Herbicides are efficient and economical weed-control tools for many weed-crop 
situations. However, they are precision tools which require the best and latest in- 
formation available for successful use. 


Chemicals still cannot be used for the control of all weeds in every crop. But through 
research an increasing number ofherbicides are being made available, and the specific 
situations in which eachis most effective are being determined. As selective herbicides 
come into wider use in cropproduction, better harvesting methods, a greater degree of 
mechanization, better yields, and fewer losses will prevail. 


Chemical weed control should be considered as a supplement to the use of improved 
cultural practices. Good clean seed is a sound starting point for any weed-control pro- 
gram. Thorough tillage and seedbed preparation, followed by clean, efficient, shallow, 
timely cultivation is extremely important. Moreover, there are no substitutes for 
proper fertilization and management of adapted species, varieties, or hybrids of crop 
plants. 


I. CHEMICALS USED FOR WEED CONTROL 


Many herbicides are being used for weed control, and many others are being 
evaluated experimentally to determine their usefulness. Only those of current general 
interest and usefulness are described in this report. 


PHENOXY COMPOUNDS 


Several compounds in this group, including 2,4-D(2,4-dichlorophenoxyacetic acid), 
2,4,5-T (2,4,5-trichlorophenoxyacetic acid), MCPA (2-methyl, 4-chlorophenoxyacetic 
acid), and 2-(2,4,5-TP) (2,4,5-trichlorophenoxypropionic acid) are variously used as 
post-emergence selective herbicides to control broadleaved weeds in corn, small 
grains, sorghum, rice, flax, lawns, and brush and weeds in pastures, along roadsides, 
rights-of-way, and drainage ditches. Some of the phenoxy compounds may also be 
applied to the surface of the soil asa pre-emergence treatment to control grasses and 
broadleaved weeds in corn and other crops. 


Phenoxy compounds are usually formulated and marketed as two basic types. 
1. Salts 


The most widely used salts of 2,4-D, MCPA, 2,4,5-T, and other phenoxy acids in- 
clude such organic amine salts as diethanolamine, triethanolamine, alkanolamine, 
dimethylamine, triethylamine, isopropylamine, and others. These organic amine salt 
formulations are available chiefly as water-soluble liquids, but water-soluble powder 
formulations of some of these phenoxy compounds are also available for commercial 
use. The amine salt formulations are more phytotoxic per pound of acid equivalent 
than the other salt forms, and are more effective in controlling a wider range of weeds. 


"The technical information in this publication was compiled and reviewed by W. C. 
Shaw, F. L. Timmons, W. B. Ennis, Jr., D. L. Klingman, R. J. Aldrich, and M. W. 
Parker of the Field Crops Research Branch, Agricultural Research Service. 
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Some of the phenoxy compounds are also commercially available as sodium and 
ammonium salt formulations. These compounds are available chiefly as water-soluble 
powders, but some of these herbicides are also available as water-soluble liquids. 
These salt formulations are satisfactory to use on easy-to-kill weeds, such as-mustard, 
pigweed, and lambsquarters, but they are less phytotoxic per pound of acid equivalent 
than the amine salts and are not as effective in controlling as wide a range of weeds. 


The salt formulations of 2,4-D, MCPA, 2,4,5-T, and other phenoxy compounds are 
practically nonvolatile, and are much safer to use near valuable susceptible plants 
than ester formulations if spray drift is avoided. 


2.. Esters 


(a) Relatively high volatile esters.--These types include the methyl, ethyl, isopropyl, 
butyl, amyl, and others known to possess relatively high vapor activity. These esters 
of 2,4-D, MCPA, 2,4,5-T, and other phenoxy compounds are liquids which, when 
properly formulated, form emulsions when mixed with water. Because they are highly 
volatile, they should not be used under high temperature conditions for weed control 
in areas adjacent to susceptible plants, such as cotton, tomatoes, grapes, flowers, 
and ornamentals. These volatile esters are more phytotoxic per pound of acid equivalent 
than the amine or other salts of 2,4-D, MCPA, and 2,4,5-T to most crops, annual weeds, 
and hard-to-kill weeds and brush, especially in the more arid regions and under con- 
ditions adverse to rapid plant growth. They penetrate leaves rapidly and their effective- 
ness is not reduced by rain unless it occurs immediately after application. If a range 
of rates of application is suggested, the relatively high volatile esters should be applied 
at the lower rates and the amine or other salts at the higher rates. 


(b) Relatively low volatile esters.--These types include the butoxyethanol, propylene 
glycol butyl ether, butoxyethoxypropanol, ethoxyethoxypropanol, capryl, iso-octyl, and 
other esters known to be low volatile. The low volatile esters of 2,4-D, MCPA, and 
2,4,5-T are similar to the high volatile esters with respect to phytotoxicity and 
selectivity on annual weeds and crops in humid areas with moderate to low tempera- 
tures. Under high-temperature conditions, which are conducive to high rates of 
evaporation, the low volatile esters possess greater persistence and greater residual 
activity, and are somewhat more effective on some species where sustained residual 
activity on leaf or soil surfaces is necessary for maximum plant kill. Under most 
conditions, however, there have been no significant differences in the activity and 
selectivity of low volatile and high volatile esters of 2,4-D, MCPA, and 2,4,5-T for the 
control of annual weeds in crops. Thelowvolatile esters are much less hazardous than 
high volatile esters in areas adjacent to susceptible crops when temperatures are 
100° F. or less. When temperatures exceed 100°F., the vapors of both the high and low 
volatile esters will cause injury. Even under such high temperatures the low volatile 
esters are less injurious to susceptible crops. 


2,4-DICHLOROPHENOXYETHYL SULFATE (2,4-DES) 


This herbicide is a white crystalline powder whichis soluble in water. When applied 
to moist soils, 2,4-DES is converted into aherbicide with properties similar to 2,4-D. 
It is effective as a pre-emergence herbicide for weed control in a number of crops. 
Unlike 2,4-D, however, 2,4-DES possesses little or no phytotoxicity as a foliage spray 
on most plants. 2,4-DES, therefore, is much safer than 2,4-D as a pre-emergence 
treatment in areas where 2,4-D spray drift, or vapors of esters of 2,4-D, are hazardous 
to susceptible crops, such as cotton, grapes, tomatoes,and sugar beets. 2,4-DES is not 
effective as a post-emergence foliage spray; therefore, it must be applied to the soil 
prior to emergence of the weeds to give effective control. It has been effective as a 
post-planting spray for weed control in strawberries when applied prior to emergence 
of the weeds. The herbicide has been erratic in performance in arid areas and also in 
humid areas during periods of inadequate soil moisture. 
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SUBSTITUTED PHENOLS 


The dinitro alkyl phenols and chloro substituted phenols have been used widely as 
contact selective and nonselective post-emergence herbicides. They have also been 
used for selective pre-emergence weed control in a number of large-seeded crops, 
including peanuts, soybeans, lima beans, snapbeans, and cotton. The substituted phenols 
consist mainly of two types. 


(1) Dinitro compounds.--These include the parent compounds DNBP (dinitro ortho 
secondary butylphenol), DNAP (dinitro ortho secondary amylphenol), and DNC (dinitro 
ortho cresol). They are not soluble in water but are soluble in oil and may be applied 
in an oil carrier, or emulsified with water and applied as an emulsion. The parent 
compounds are used for pre-emergence and nonselective post-emergence weed con- 
trol. The salts of these compounds, including sodium, ammonium, various amines, and 
others, are water soluble, and are generally used for selective pre-emergence and 
post-emergence weed control in some crops. 


The dinitro compounds are yellow dyes which impart a yellow color to clothes and 
skin. They are poisonous to livestock and humans when taken internally or under con- 
ditions of sustained contact with the skin. However, they can be used for weed control 
without danger if precautions are taken to avoid inhaling the vapors or coming in con- 
tact with the spray drift or spray solution. 


(2) Chloro substituted phenols.--These include PCP (pentachlorophenol), which is 
soluble in oil but not in water, and its sodium salt (sodium pentachlorophenate), which 
is soluble in water. PCP is used as a fortifying agent in oil sprays for nonselective 
weed control. PCP in oil and sodium PCP in water are also used for selective pre- 
emergence weed control in several crops. 


CARBAMATES 


The carbamates at present include IPC (isopropyl N-phenylcarbamate) and CIPC 
[isopropyl N-(3-chlorophenyl)carbamate]. They are relatively insoluble in water but 
are formulated with organic solvents as emulsifiable concentrates. The carbamates 
form emulsions with water and may be applied as either low- or high-gallonage 
sprays. Considerable improvement has been made in formulating these products in 
recent years. They are effective as selective dormant post-emergence sprays for the 
control of annual grasses, chickweed, and other broadleaved weeds in alfalfa, clovers, 
and strawberries. CIPC is less volative thanIPC and possesses greater residual weed- 
control properties. It is now being used effectively in some areas for pre-emergence 
weed control in cotton, soybeans, snapbeans, lima beans, spinach, and certain other 
field and horticultural crops. The carbamates arealsoused as pre-planting sprays for 
weed control in canning peas, strawberries, and sugar beets. 


SUBSTITUTED UREA HERBICIDES 


This new group of herbicides includes monuron [3-(p-chlorophenyl)-1,1-dimethyl- 
urea], diuron [3-(3,4-dichlorophenyl)-1,1-dimethylurea], and fenuron [3-(phenyl)-1,1- 
dimethylurea], previously known as CMU, DCMU, and PDU, respectively. These com- 
pounds are only slightly soluble in water. They are formulated as wettable powders or 
as liquids and must be applied as suspensions in high volumes of water. They are the 
first group of organic chemicals to possess sufficient residual properties to be used 
as soil sterilants. At present theyare being used for nonselective weed control on non- 
cultivated land. However, diuron and monuron have also shown considerable experi- 
mental promise and are being used as selective pre-emergence herbicides in cotton, 
asparagus, and certain other crops. Z 
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TRICHLOROACETIC ACID (TCA) 


There are several salts of trichloroacetic acid (TCA) being used as weed killers, 
including the ammonium and sodium salts. Sodium TCA is used most widely. It has 
shown varying degrees of effectiveness in controlling quackgrass, Bermuda grass, 
Johnson grass, and other annual and perennial grasses. Best results are obtained when 
it is applied in combination with tillage and cultural practices. Sodium TCA is also 
being used as a pre-emergence spray for the control of annual grasses and several 
broadleaved weeds in flax, sugar beets, sugar cane, and certain other crops. The 
residual toxicity from high rates of TCA forthe control of perennial grasses may dis- 
appear within a few weeks or maypersistfor a year or longer depending on the rate of 
application, soil type, temperature, and soil-moisture relations. Sodium TCA is highly 
soluble in water, somewhat caustic, and will corrode spray equipment. 


2,2-DICHLOROPROPIONIC ACID (DALAPON) 


This relatively new herbicide possesses properties somewhat similarto TCA. How- 
ever, when applied to the foliage of grasses in the vegetative stages of growth, it has 
proved less erratic and more effective than TCA for the control of most of the annual 
grasses and is much more effective onquackgrass, Bermuda grass, Johnson grass, and 
other perennial grasses. Dalapon possesses higher herbicidal phytotoxicity than TCA, 
and is often used at lower rates of application than those suggested for TCA. The 
sodium salt of dalapon, which is highly soluble in water, is the most widely used 
formulation at present. Research indicates thatitis more effective as a pre-emergence 
or post-emergence spray in controlling perennial grasses whenapplied in combination 
with tillage and cultural practices. Dalapon apparently possesses less residual toxicity 
than TCA, but further research is needed todetermine the rate of disappearance of the 
herbicide from the soil. Dalapon has shown experimental promise for weed control 
in sugar cane, sugar beets, birdsfoot trefoil, alfalfa, and for spot treatment control of 
Johnson grass and other grasses in cotton. 


N-1-NAPHTHYL PHTHALAMIC ACID (NPA) 


This chemical is formulated for experimental herbicidal use as the sodium salt, 
imide, and acid. The sodium salt of NPA is available as a wettable powder and asa 
liquid concentrate. Its greatest potential use is a pre-emergence herbicide. Presently 
NPA is being used for pre-emergence control of grasses and broadleaved weeds in 
cucumbers, squash, cantaloupes, and other crops in the cucurbit group. It has also 
shown some promise for weed control in irrigated cotton in the West. 


3,6-ENDOXOHEXAHYDROPHTHALLIC ACID (ENDOTHAL) 


In research studies the disodium salt of this acid has shown promise for the control 
of certain weeds in turf. It is being used as a pre-harvest aid, a general contact 
herbicide, and chemical defoliant. 


1,2-DIHYDRO-PRYIDAZINE-3,6-DIONE (MALEIC HYDRAZIDE, MH) 


-This chemical is formulated as a water-soluble sodium or diethanolamine salt for 
use as a herbicide. Ithas shown promise for the control of several annual and perennial 
grasses when applied in combination with tillage and cultural treatments. It is also 
being used as a grass inhibitor to reduce mowing on areas such as roadsides. The 
chemical, however, has performed erratically both as a herbicide and as a grass 
inhibitor. Additional research is needed to determine the place of this compound in the 
field of weed control. 


PHENYL MERCURIC ACETATE (PMA) 


This herbicide is available ina number of formulations. It is sometimes impregnated 
on various carriers such as vermiculite, but PMA is also available as a liquid 
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concentrate which must be diluted with water andapplied as a spray. Most of the formu- 
lations presently available contain 10 percent PMAby weight or approximately 1 pound 
of active ingredient per gallon of concentrate. PMA is an effective herbicide for the 
selective control of crabgrass in lawns. The compound is poisonous to humans and 
other warm-blooded animals and must be handled with care. It is not presently used 
for weed control in cultivated crops. 


POTASSIUM CY ANATE (KOCN) 


This herbicide is a white water-soluble powder whichis effective on seedling weeds. 
It is used as a selective spray for weed control in onions, and to control crabgrass and 
chickweed in lawns. For best results against crabgrass, it should be applied when the 
crabgrass is small. The herbicide will oftendiscolorlawn grasses at rates required to 
kill crabgrass, but the discoloration will usually disappear in 7 to 10 days. 


CALCIUM CYANAMIDE 


Calcium cyanamide is a water-soluble solid. Itis usually formulated as a granulated 
solid or pulverized powder. The by-products of calcium cyanamide decomposition in 
acid soils possess both phytotoxic and fertilizing properties. For this reason it is often 
used as a combination herbicide and crop fertilizer. 


This chemical has long been used as aherbicide for weed control and as a fertilizer 
in tobacco plant beds. In recentyears ithas been used for pre-emergence weed control 
in corn and several horticultural crops. The herbicide is also being used as a pre- 
planting temporary soil sterilant for turf seedbeds. The chemical should be applied and 
worked into the soil surface at least 3 weeks prior to seeding lawns and other turf. 
Calcium cyanamide is also being used in turf renovation programs in some areas. 


AMMONIUM SULFAMATE 


This water-soluble white crystalline powder is most widely used for the control of 
woody plants in areas adjacent to cotton, grapes, tomatoes, and other plants which are 
susceptible to the phenoxy compounds. It will prevent stumps from sprouting when 
applied to the cut surface, and will kill large trees and sprouting stumps when the 
crystals or concentrated solutions are used in cups (ax chips) made around the base of 
a tree or stump. 


HERBICIDAL OILS 


Herbicidal oils are usually obtained in the distillation of petroleum and coal tar. 
Aromatic constituents usually have the greatest influence on their herbicidal properties. 
However, recent research has shown that a number of constituents of oils affect both 
total herbicidal activity and selectivity. Several herbicidal oils are known under a 
variety of names such as aromatic solvent, solvent naphtha, and petroleum naphtha. 
These oils vary widely in their herbicidal toxicity and selectivity depending on their 
origin and composition. One specific example is a petroleum naphtha with A. P. I. 
gravity 49 to 50, boiling range 300° to 400°F., unsaturated compounds 0.5 to 1.0 per- 
cent, aromatic content 22 to 24 percent, sulfur compounds 0.25 to 0.30 percent, and a 
maximum aniline point to 128°F. which is being used extensively as a directed post- 
emergence spray for the control of seedling annual grasses and broadleaved weeds in 
cotton. 


Stoddard solvent and light aromatic oils have been used extensively as selective 
herbicidal oils for weed control in crops of the carrot family. Nonselective herbicidal 
oils with high aromatic contents are being used effectively to control Johnson grass on 
ditchbanks in the Southwest. Aromatic solvents are also being used to control aquatic 
weeds in irrigation canals and ditches in the Western States. Diesel oil, fuel oil, stove 
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oils, and others are also used as carriers for other herbicides. Oil sprays are usually 
more effective than water sprays in wetting leaf surfaces and in penetrating waxy leaf 
surfaces. 


CHLORATES 


A number of chlorates, including calciumand sodium, are used to control deep-rooted 
perennial weeds, and for temporary and semipermanent soil sterilization to prevent 
the growth of all types of vegetation. Sodium chlorate, a white crystalline water- 
soluble powder, is used most extensively. Itcanbe applied in dry form by hand or with 
various types of spreaders, or as a spray using high-volume spray equipment. 


For semipermanent soil sterilization in humid areas, 800 to 1,900 pounds of sodium 
chlorate per acre (5 to 12 pounds per square rod) are required; in semiarid areas, 
500 to 1,000 pounds per acre (3 to 6 pounds per square rod) are required for semi- 
permanent soil sterilization. However, higher rates may be required to kill certain 
perennial weeds under some conditions. Sodium chlorate leaves the soil unproductive 
for a period varying from 1 to 4 years depending on the precipitation, prevailing tem- 
peratures, soil type, and other soil and climatic factors. On sandy soils of humid 
regions higher rates are required for residual sterilization than on the heavy soils 
under lower rainfall conditions. In the arid regions on heavy soils, higher initial rates 
of application are required to kill all vegetation, but the residual toxicity persists for 
longer periods due to less leaching and slower decomposition than normally occur 
under humid conditions. 


Caution. Sodium chlorate, particularly in spray solutions, must be handled with 
extreme caution. Any inflammable materials, such as clothing, shoes, hay, wood, or 
weeds, that have dried after having been wetted with a sodium chlorate solution be- 
come violently inflammable and even explosive. They can be easily ignited by 
friction, sparks, or even by the heat from the sun. Serious injury or property 
damage may result from carelessness or failure to observe this precaution. The 
manufacturer’s instructions for the use of this chemical should be followed carefully. 


BORON COMPOUNDS 


A number of boron compounds, including borax, sodium pentaborate, boron trioxide, 
anhydrous sodium biborate, and mixtures of these compounds with 2,4-D and/or sodium 
chlorate are used to control deep-rooted perennial weeds, and for temporary and 
semipermanent soil sterilization to prevent growth of all vegetation. Boron compounds 
should be applied at rates of 2,400 to 4,800 pounds of borax equivalent per acre (15 to 
30 pounds per square rod) for the control of all vegetation and semipermanent soil 
sterilization in humid areas; in arid regions the rates required are usually higher-- 
4,800 to 6,400 pounds per acre (30 to 40 pounds per square rod). The addition of 2,4-D 
or sodium chlorate to boron compounds will greatly influence the rate of application re- 
quired for killing all vegetation. Boron compounds are normally applied as dry granular 
formulations, but mixtures of boron and 2,4-D, and boron and sodium chlorate, are 
also formulated for spray application. 


ARSENICALS 


Arsenical herbicides include sodium arsenite, arsenic trioxide, arsenic pentoxide, 
and other formulations of arsenic acid. They are highly poisonous te animals, and for 
this reason have not been used widely as herbicides on agricultural lands. Sodium 
arsenite (the most commonly used arsenical) is used extensively to kill submerged 
aquatic weeds, and as a semipermanent soil sterilant to control all vegetation on 
driveways, tennis courts, railroad rights-of-way, industrial storage sites, and on other 
nonagricultural areas inaccessible to animals. It leaves the soil unproductive for 1 to 
4 years, depending upon the soil type and climatic conditions. 
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lil. SPRAYER CALIBRATION 


The mechanical equipment used in the application of herbicides is of utmost im- 
portance to efficient chemical weed control. Even distribution of the spray solution is 
the most important characteristic of good spray equipment. Volumes of spray may 
vary widely (5to 100 gallons per acre) without affecting the results if adequate coverage 
and spray distribution are obtained. The sprayer output should be determined for each 
particular spraying operation. The best method of calibration is to make initial ad- 
justments to suit the machine and job requirements, and then make a trial run to 
determine the actual output of the machine. The herbicide spray mixture should then be 
prepared accordingly. The calibration should be repeated frequently to check for nozzle 
orifice wear and other factors affecting performance. This is especially important 
when abrasive solutions are used. 


Individual nozzles should be checked for accuracy of delivery. This may be done by 
measuring the volume of spray delivered by each nozzle in 1 minute. There are many 
methods of calibrating a sprayer. One method is given below for calibrating each of 
three different types. 


HOW TO DETERMINE PER-ACRE OUTPUT OF SPRAYERS 
(a) Power sprayers 


1, Fill the spray tank with water. Make sure it is completely full. 

2. Drive ina straight line for exactly 220 yards, operating the sprayer at exactly 
the same pressure and tractor speed you plan to use in the field. It is a good 
practice to mark that notch on the throttle. 

3. When you reach the 220-yard mark, cease spraying. Then measure carefully 
the water used in refilling the tank (a quart jar works well). 

4. Convert the number of quarts of water used into gallons by dividing by 4, and 
then multiply this figure by 66. Divide the result by the width in feet of the 
strip sprayed. The answer obtained is the number of gallons the sprayer will 
put on 1 acre when it is operated at the same settings. Example: Suppose the 
sprayer boom sprays a strip 20 feet wide. After traveling 220 yards it takes 
6 quarts to refill the tank. Six quarts divided by 4 equals 1 1/2 gallons. 
Multiply 66 by 1 1/2, which equals 99. Then divide 99 by 20 feet (the width in 
feet of the sprayed strip). The answer is just under 5, which is the rate of 
application in gallons per acre. 


(b) Hand-Type Boom Sprayers 


Example: 3-gallon knapsack sprayer with a 4-foot boom. Fill sprayer and walk ata 
steady pace, maintaining a constant tank pressure, for 110 yards. Refill tank, change 
number of quarts required to refill sprayer into gallons, and multiply by 132. Divide 
this figure by the width of the spray swath (4 feet). The answer is the number of gallons 
the hand sprayer is delivering peracreatthe pace walked and the tank pressure main- 
tained. 


If too much spray is being applied, walk faster or use less tank pressure. For 
marked changes in rate of application, it may be necessary to obtain different nozzle 
tips. 


(c) Single-Nozzle Hand Sprayers 
Example: 3-gallon hand sprayer with single nozzle. Mark off an area 10 by 10 feet 
(100 square feet). Fill sprayer with water to 3-gallon level and spray 100-square-foot 


area using same speed and pressure that will be used for spraying weeds. Refill 
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sprayer, measuring accurately the amount of water to refill to original level. The 
following tabulation gives the ratio of weed killer to water required to apply 1 pint of 
weed killer per acre, based on discharge of the nozzle: 


Nozzle discharge Equivalent discharge Ratio of weed killer 
per 100 sq. ft. per acre to water to apply 1 pt. 
weed killer per acre 
1/2 pint 27 gal. 1 pt. in 27 gal. water 
1 pint 55 gal. 1 pt. in 55 gal. water* 
11/2 pints 82 gal. 1 pt. in 82 gal. water 
1 quart 110 gal. 1 pt. in 110 gal. water 


NOTE.--The volume of water is given to the nearest gallon. 


*A mixture of 1 ounce (or 2 tablespoonfuls) of weed killer in 3 gallons of 
water is approximately equivalent to an application of 1 pint of weed killer 
per acre at a nozzle discharge rate of 1 pint per 100 square feet. 


ill. WEED CONTROL IN FIELD CROPS 


CORN 


(1) Pre-emergence.--For control of annual grasses and broadleaved weeds, such as 
crabgrass, ‘foxtail, ragweed, pigweed, lambsquarters, and others: An ester or amine 
salt of 2,4-D at 1 to 2 pounds in 5 to 20 gallons of water per acre applied any time 
after planting but prior to emergence will often give good control. Pre-emergence 
treatment will not control perennial grasses, such as Johnson grass and quackgrass, 
or other perennial weeds such as Canada thistle or field bindweed, but treatment may 
temporarily inhibit their growth and make them easier to control by cultivation. 
NOTE: In must States the ester formulations are preferred for pre-emergence treat- 
ment, and some States specifically suggest that the amine salt formulations not be 
used for pre-emergence weed control in corn. 


Comments and precautions.--Treatment is not advised on sandy soils. Use lower 
rate of application on loam soils and higher rate on clay soils. On muck soils and 
heavy clay soils high in organic matter 2 to 4 pounds of 2,4-D per acre may be 
required to control weeds. Although the amine salts may be used on heavy soils, the 
esters of 2,4-D are not as likely to leach through the soil as amine salts, and are 
less likely to cause injury if heavy rains follow application. Lack of soil moisture 
may reduce effectiveness of treatment, but under such conditions weed populations 
are usually not serious. Pre-emergence treatments are especially valuable when 
excessive rainfall prevents cultivation for extended periods after corn emerges. 
Pre-emergence treatments may fail to control weeds if extended droughts follow the 
application. The low volatile ester or amine salts of 2,4-D should be used for pre- 
emergence weed control in fields adjacent to susceptible crops such as cotton, 
tobacco, grapes, and certain vegetables. 


(2) Post-emergence.--For control of pigweed, ragweed, lambsquarters, field bind- 
weed, annual morning-glory, cocklebur, smartweed, and other broadleaved annual 
weeds: Ester or amine salt of 2,4-D at1/4 to 1/2 pound in 5 to 20 gallons of water per 
acre applied when weeds are small and corn is 4 to 24 inches tall. Treatment does not 
control annual or perennial grasses, but may temporarily inhibit the growth of such 
perennial broadleaved weeds as Canada thistle, milkweed, and horsenettle. 


Comments and precautions.--In the western Great Plains and Intermountain 
region, 2,4-D at ir to 1 pound per acre is usually suggested for control of most 
weeds in corn. 


Some injury to corn from 2,4-D applications made at any time from emergence to 
tasseling may occur if the treatment is applied during conditions favoring rapid 
growth. Avoid applications when temperatures are high and corn is growing ata 
maximum rate. Use the esters of 2,4-D at the lower rate and the amine salts at the 
higher rate in the range. Severe reductions in seed set may occur if applications 
are made during the 2-week period just prior to silking and until the silks are dry. 
Hybrids vary in their susceptibility to 2,4-D but differences are of little importance 
at rates below 1/2 pound peracre. Avoid cultivation for several days after treatment 
in order to reduce stalk breakage if brittleness develops. 


(3) Directed post-emergence treatment at layby.--For control of annual grasses and 


broadleaved weeds from after last cultivation until harvest: Ester or amine salt of 
2,4-D applied at rate of 1/2 pound peracre to base of cornstalks and in such a manner 
as to spray weeds in the row (post-emergence), and at rate of 1-1/2 pounds per acre 
to soil between rows to prevent new weed growth (pre-emergence), Spray is applied 
with drop nozzles having different volume capacities. Example: Prepare a solution in 
proportion of 1/2 pound of 2,4-D to 5 gallons of water. Direct a nozzle delivering 


BSA 


solution at rate of 5 gallons per acre (equal to 1/2 pound of 2,4-D) on top of weeds in 
the row; direct a second nozzle deliveringatrate of 15 gallons per acre (equal to 1-1/2 
pounds of 2,4-D) on soil between rows. 


Comments and precautions.--Treatment is especially valuable in fields where 
weeds become serious between layby and harvest. Nozzles should be adjusted to apply 
herbicide on top of weeds. There is less chance of injuring corn from this treatment 
than from either pre-emergence or earlier post-emergence treatments. 


SORGHUM 


The use of 2,4-D for weed control in sorghum is suggested only as an emergency 
treatment when weeds cannot be controlled by cultivation. When 2,4-D is used as post- 
emergence spray, it should be appliedatlowestrate necessary for weed control and not 
to exceed rates suggested for weed control in corn. Sorghums are most tolerant to 
2,4-D in the 4- to 8-inch stage of growth. Precautions regarding weed control in corn 
apply also to sorghum. 


WHEAT, BARLEY, AND OATS--FALL OR SPRING SEEDED 
A. Small Grains Underseeded With Legumes 


(1) Post-emergence.--For emergency control of serious infestations of mustard, 
yellow rocket, and other broadleaved weeds if cereal crops are underseeded with a 
mixture of legumes such as alfalfa, birdsfoot trefoil, lespedeza, red clover, sweet- 
clover, white clover, or other legumes: Amine salt of MCPA or 2,4-D at 1/8 to 1/4 
pound in 5 to 20 gallons of water per acre, or amine salt of DNBP at 3/4 to 1 pound in 
30 to 50 gallons of water per acre. MCPA and DNBP are less likely to injure legumes 
than 2,4-D. The MCPA application should be made after cereals are well tillered, 
usually 4 to 8 inches tall, butpriorto jointing or reaching boot stage. If DNBP is used, 
it should be applied only when the weeds are in the seedling stage. The legumes are 
less likely to be injured if a small grain canopy is allowed to develop prior to applica- 
tion of MCPA. NOTE: Avoid use of post-emergence applications of 2,4-D and MCPA 
unless the weed infestation is serious enough to result in reduction or loss of legume 
stands and reduced small grain yields. 


B. Small Grains Not Underseeded with Legumes 


(1) Post-emergence.--For control of mustard, wild radish, yellow rocket, ragweed, 
wild vetch, lambsquarters, pigweed, cocklebur, smartweed, sunflowers, shepherd’s 
purse, prickly lettuce, plaintain, docks, field bindweed, and others: Ester or amine 
salt of 2,4-D or MCPA at 1/4 to 1/2 pound in 5 to 20 gallons of water per acre applied 
after cereals are well tillered, usually 4 to 8 inches tall, but prior to jointing or 
reaching boot stage. Growth of wild onion, wild garlic, Canada thistle, sow thistle, 
curled dock, buttercup, field bindweed, and white top in arid areas, and several other 
weeds may be effectively inhibited but not necessarily killed. Grasses and several 
perennial weeds, such as horsenettle, white cockle, milkweed, and others, will not be 
controlled by the treatment. 


Comments and precautions.--In the western Great Plains and Intermountain region, 
2,4-D should be applied at 1/2 to 1 pound per acre to control most weeds infesting 
small grains. One to 2 pounds of 2,4-D may be required to control semitolerant 
weeds, but these rates may be used without serious injury to the small grains. In 
other agricultural areas, rates of more than 1 pound per acre should be used only 
when necessary to kill weeds causing serious damage to small grains. 


Both 2,4-D and MCPA can be used to control weeds in wheat, barley, and oats 
without injuring crops if treatments are restricted to the most tolerant stages of 
growth of the cereals. 
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Applications of 2,4-D or MCPA to cereal crops in the early seedling stages prior 
to tillering or during the late jointing stages or the boot stage, and early heading 
stages may result in serious reductions in yield, lowered germination of grain, 
changes in protein content of grain, and lowered quality of products made from the 
treated crops. If cereal crops are underseeded to legumes, use minimum rate of 
amine salts of 2,4-D, MCPA, or DNBP necessary to control weeds. All legumes are 
susceptible to 2,4-D and most are susceptible to MCPA, and serious injury may 
result if these herbicides are applied at rates greater than 1/4 pound per acre. If 
cereals are underseeded with legumes, application of MCPA or 2,4-D should be 
delayed until the maximum small grain canopy has developed, but not later than early 
joint stage. The order of tolerance of these crops to 2,4-D is as follows with the most 
tolerant first: wheat, barley, and oats. If oats are not heavily infested with weeds, 
yields may be reduced by applications of 2,4-D made at any time from emergence to 
heading. Oats, however, are more tolerant to MCPA than to 2,4-D. 


FLAX 


(1) Post-emergence.--For control of broadleaved weeds--mustard, lambsquarters, 
pigweed, pennycress, cocklebur, marsh elder, and ragweed: Amine salt of MCPA or 
2,4-D at 1/8 to 1/4 pound in 5to 20 gallons of water applied when weeds are small and 
flax is 3 to 6 inches tall. For southwestern flax growing area: 2,4-D or MCPA at 1/2 
to 3/4 pound per acre. 


For annual grasses--green foxtail, yellow foxtail, giant foxtail, and barnyard grass: 
Mixture of 1/4 pound MCPA and 5 pounds TCA in 10 to 20 gallons of water per acre 
applied when weeds are small and flax is 3 to 6 inches tall. Will also control broad- 
leaved weeds listed above. 


To prevent seed production by Canada thistle and to control Russian thistle: Esters 
of MCPA and 2,4-D at 1/4 to 1/2 pound in 5 to 20 gallons of water per acre applied on 
a spot-treatment basis. 


Comments and precautions.--Will not control wild oats, quackgrass, milkweed, 
white cockle, and Russian knapweed. Applications to flax should be avoided from 


early bud through bloom stages. 


COTTON 
A. Humid Cotton Belt 


(1) Pre-emergence.--For control of annual grasses and many broad-leaved weeds 
for 4 to 6 weeks: CIPC at 5 to 10 pounds in 20 to 40 gallons of water per acre applied 
during the planting operation. To reduce cost, apply CIPC at 1-1/2 to 3 pounds per 
acre immediately behind planter wheel or press wheel to 12- to 14-inch band centered 
over row (rows 40 inches apart). Lower rate (1-1/2 pounds ona 12-inch band basis, or 
about 5 pounds per acre on a complete coverage basis) suggested for sandy loam or 
lighter textured soils; heavier rates suggested for loams and heavier textured soils. 
Complete coverage applications are more desirable thanband treatments but they have 
not been used because of the higher cost. 


The substituted urea herbicides, monuron and diuron, are being extensively investi- 
gated for pre-emergence weed control in cotton, butare not suggested for general use. 
Research information is also needed onthe residual effect of these herbicides on crops 
following cotton in the rotation. They are available commercially for trial under the 
technical assistance and supervisory program of the manufacturer. 


Performance of DNBP compounds as pre-emergence herbicides has been erratic, 
and, therefore they are not presently being used for weed control in cotton. 
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Comments and precautions.--Some injury may be expected if heavy rains follow 
CIPC applications on light textured sandy soils. Enlarged, injured hypocotyls, as a 
result of CIPC treatments, appear to increase the susceptibility of cotton seedlings 
to seedling disease organisms. Sustained high temperatures of 90° F. or more 
reduce the period of effective weed control. 


(2) Directed post-emergence.--For control of most small annual grasses and broad- 
leaved weeds: Special nonfortified herbicidal oils atthe rate of 5 gallons per acre (based 
on 40-inch rows) directed to the 8- or 10-inch drill area centered over the row. Oil 
should be directed laterally to drill area at a height of less than 1 inch above the soil. 
Apply no more than 3 treatments; they should be applied at least 5 to 7 days apart, 
beginning when weeds first appear in the drill and the cotton is at least 3 inches tall. 
Applications should not be made after bark cracks appear in the cotton stalk. These 
treatments properly applied will kill crabgrass, foxtail, pigweed, lambsquarters, 
morning glory, cocklebur, and others, but do not kill established perennials such as 
Johnson grass, nutgrass, and vines. 


Comments and precautions.--Sprayer nozzles must be set properly to avoid serious 
injury to the cotton foliage and to insure control of the weeds. 


B. Western Irrigated Cotton Belt 


(1) Directional post-emergence in established cotton.--For control of annual grasses 
and broadleaved weeds from layby until harvest: Monuron or diuron at 3/4 to 1-1/2 
pounds or NPA at 4 to 6 pounds in 40 gallons of water per acre applied on soil surface 
between rows and on bases of cotton stalks in the row just prior to or after the last 
cultivation. NPA has not been as consistent in controlling annual morning glory as 
monuron and diuron. 


Comments and precautions.--These treatments are suggested for use under the 
irrigated conditions of the western cotton producing area only, and only on a trial 
basis. Residual activity of urea herbicides (including monuron and diuron) on crops 
following cotton in a rotation is being investigated. Available information indicates 
small grains planted after cotton that has been treated with monuron or diuron may 
be seriously injured by residual activity of these herbicides. Crops that are more 
tolerant to urea herbicides, such as grain sorghum or cotton, should be planted 
following cotton that has been treated with monuron or diuron for weed control. 


SOYBEANS 


(1) Pre-emergence.--For control of annual weeds, such as crabgrass, foxtail, giant 
foxtail, pigweed, lambsquarters, morning glory, cocklebur, and others: CIPC or DNBP 
at 4 to8 pounds in 10to20 gallons of water per acre applied immediately after planting. 
The control of deep germinating annuals is usually less effective than shallow germi- 
nating weeds. Will not control perennial weeds, suchas nutgrass, quackgrass, Johnson 
grass, Canada thistle, and milkweed. To reduce the cost of chemical weed control in 
soybeans, band treatments may be made as described for cotton. 


Comments and precautions.--If heavy rains follow application and prior to crop 
emergence, treatment may injure soybeans; if prolonged drought follows application, 
weed control may be erratic. DNBP compounds produce vapors toxic to soybean 
seedlings if temperatures of 88° F, or higher prevail for 5 to 10 continuous days 
when soybeans are emerging. Temperatures of 90° F. or higher cause rapid evapo- 
ration both of CIPC and DNBP, and may greatly reduce their period of effective weed 
control. 
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PEANUTS 


(1) Pre-emergence.--For control of annual grasses and broadleaved weeds, such as 
crabgrass, pigweed, lambsquarters, morning glory, cocklebur, and others: DNBP at 6 
to 8 pounds in 10 to 20 gallons of water per acre applied during the planting operation 
or any time after planting and prior to emergence. Will not control such perennial 
weeds as nutgrass, Johnson grass, and Bermuda grass. The treatment is often not 
effective in controlling deep germinating seedlings of cocklebur and other annuals. 


2,4-DES at 3 pounds in 20 gallons of water per acre has proved effective in con- 
trolling annual grasses and broadleaved weeds in peanuts. 


Comments and precautions.--Both DNBP and 2,4-DES may cause some injury to 
peanuts on light sandy soils if heavy rains following application leach herbicides into 
zone of germination. If average daily temperatures are 88° F. or higher from time 
of application to emergence of crop, DNBP compounds will volatilize. This will reduce 
the effective period of weed control, and the vapors may injure germinating peanut 
plants. Effectiveness of 2,4-DES is reduced if prolonged drought follows application. 
Where 2,4-DES or other herbicides are used, peanuts should be planted as deeply as 
feasible to minimize herbicide injury. 


RICE 


(1) Post-emergence.--For control of coffeeweed and other broadleaved weeds: 
Amine salt formulations of 2,4,5-T, MCPA, or2,4-Dat 1/2 to 1 pound in 5 to 20 gallons 
of water applied any time after rice is well tillered but prior to jointing or reaching 
boot stage. Will not control annual or perennial grasses. The rice plant is sensitive 
to 2,4,5-T, MCPA, and 2,4-D in the early seedling, boot, and early heading stages. 
Applications at these stages should be avoided unless heavy weed infestations seriously 
threaten the crop. If applications are necessary during sensitive stages of growth, use 
minimum rate required to control the weeds. 


Comments and precautions.--Cotton, soybeans, and other crops sensitive to 
2,4,5-T, MCPA, and 2,4-D may be seriously injured by vapors or spray drift from 
these herbicides. These three herbicides rank as follows according to their toxicity 
to cotton, with the least toxic first: 2,4,5-T, MCPA, and 2,4-D. Several esters of 
these three herbicides are highly volatile while others are much less volatile. In 
cotton producing areas, use only amine salt or low volatile ester formulations to 
control weeds in rice. Avoid application when wind direction is toward cotton or 
other susceptible crops. In certain States it is not permissible to use esters of the 
phenoxy compounds. State regulations should be complied with in all cases. 


SUGAR BEETS 


(1) Preplanting.--For control of wild oats and other annual grasses and some broad- 
leaved annual weeds: IPC at 3 to 6 pounds in 10 to 40 gallons of water per acre applied 
to surface of soil and thoroughly disked into soil surface 2 to 4 weeks before planting. 


(2) Pre-emergence.--For control of most annual grasses (except wild oats) and some 
broadleaved weeds: TCA at 5 to 7 pounds in 10 to 20 gallons of water per acre just 
prior to emergence of beets. 


Several herbicides have been studied in localized areas as pre-emergence sprays 
to control weeds not controlled by TCA. These treatments have involved an evaluation 
of the use of dalapon at 4 to8 pounds, PCP at 6 to 10 pounds, IPC at 3 to 6 pounds, and 
DCU at 6 to 24 pounds per acre. Rates of applications have varied considerably, 
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depending on the weed species, soil typeandavailable soil moisture, and several other 
soil and climatic factors. 


(3) Post-emergence.--For control of many broadleaved weeds on acid or neutral 
soils in the humid regions: Sodium chloride at 200 to 300 pounds in 100 to 200 gallons 
of water per acre applied when beets are in 2- to 4-true-leaf stage. Will not control 
lambsquarters or purslane. In preliminary studies, dalapon at 4 to 6 pounds per acre 
has looked promising as a post-emergence spray for the control of seedling weedy 
grasses and certain broadleaved weeds in sugar beets. 


Comments and precautions.--Chemical weed-control practices in sugar beets vary 
widely depending on weeds present and several soil and climatic factors. 


TOBACCO (PLANT BEDS) 


(1) Pre-emergence.--For control of most broadleaved weeds and annual grasses in 
tobacco plant beds: 1 pound of uramonand 1/2 pound of calcium cyanamide or 1 to 1-1/2 
pounds of calcium cyanamide per square yard, or 1 pound of methyl bromide per 100 
square feet of plant bed area. Applications of uramon-cyanamide or cyanamide alone 
should be made in October inthe mid-Atlantic States and thoroughly mixed in the upper 
3 inches of soil by disking and raking. Methyl bromide is a volatile soil sterilant, and 
the plant bed must be covered with a gas-tight cover for the chemical to be effective. 
Methyl bromide may be used in the spring without residual toxicity to tobacco plants. 
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IV. WEED CONTROL IN HORTICULTURAL CROPS 


VEGETABLE CROPS 
Asparagus 


(1) Seedbeds, pre-emergence.--For control of most annual broadleaved weeds and 
grasses with little or no crop injury: Monuronat | to 1-1/2 pounds or a light aromatic 
oil at 80 gallons per acre applied just prior to emergence of asparagus. Higher rates 
of application may result in injury. 


(2) Established beds, pre-emergence.--For control of many annual weeds with little 
or no crop injury: Either 2,4-D at 1-1/2to 2 pounds, 2,4-DES at 3 to 6 pounds, TCA at 
6 to 8 pounds, NPA at 4 to 8 pounds, DNBP at 4 to 8 pounds, or monuron at 1 to 2 
pounds in 10 to 40 gallons of water per acre applied after disking and prior to spear 
emergence. Beds are commonly disked to loosen the soil, destroy weeds, and to remove 


old ferns. 


Comments and precautions.--Use highest rate on muck soils and heavy clay soils 
under arid conditions; use lowest rate on light sandy soils under humid conditions. 
TCA, 2,4-D, and monuron should not be applied more than once each season. Herbi- 
cide mixtures are often required for satisfactory weed control if the weed population 
contains grasses and broadleaved weeds. 


Beans 


(1) Pre -emergence.--For control of most broadleaved weeds and annual grasses 
with little or no crop injury: DNBP at 4 to 8 pounds, PCP at 12 to 24 pounds, or CIPC 
at 4 to 8 pounds in 10 to 40 gallons of water per acre. A mixture of DNBP at 4 pounds 
and CIPC at 4 pounds in 20 gallons of water per acre will give control of smartweed 
and annual grasses not controlled by DNBP alone; will also control lambsquarters and 
ragweed which are not normally controlled by CIPC alone. 


Beets 


(1) Same as suggested for sugar beets. 


Cabbage, Cauliflower, Collards, Kale, Rape, Broccoli, Turnips, Mustard (as leafy 
vegetables) 


(1) Pre-emergence.--For control of annual grasses and many broadleaved weeds on 
direct seeded crops as anemergency measure: TCAat 6 to 8 pounds in 10 to 20 gallons 
of water per acre. In several of the mid-Atlantic States experimental results have 
shown that CIPC is effective as a pre-emergence spray at 1 to 3 pounds in 10 to 40 
gallons of water per acre to control annual weeds in many of these crops. Injury to 
some of these crops has been reported following the use of CIPC. 


Cantaloupes, Muskmelons 


(1) Pre-emergence.--For control of most annual weeds: NPA at 2 to 3 pounds in 10 
to 40 gallons of water per acre on light sandy soils, 3 to 4 pounds on loam soils, and 
4 to 6 pounds on clay and muck soils. Will control weeds for 4 to 6 weeks with little or 
no crop injury. 


(2) Post-emergence.--A post-emergence application of NPA at 2 to 4 pounds in 20 
to 40 gallons of water per acre may be applied 4 to 6 weeks after emergence to extend 
the effective period of weed control. Post-emergence treatments have not been as 
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effective as pre-emergence treatments and often fail to control established weeds. 
Such treatments should be used only as emergency measures. 


Comments and precautions.--Less likely to cause injury if applied when soil 
temperatures are low. Certain varieties of pumpkins and squash are not tolerant to 
this treatment, and varietal responses should be known prior to large-scale use. 


Carrots, Celery, Dill, Parsnips, Parsley 


(1) Post-emergence.--For control of small annual weeds on muck and upland soils: 
Application of undiluted special lightaromatic oils at 80 to 100 gallons per acre applied 
when weeds are 1 to 3 inches tall, and, in case of carrots and parsnips, before taproots 
are more than 1/4 inch in diameter. Most effective if applied when air movement is 
downward and relative humidity is high. Light aromatic oils should only be applied to 
celery when in seedbeds. Later applications on the other crops may result in off 
flavor. 


Cucumbers 


(1) Pre-emergence and post-emergence.--Same as for cantaloupes and muskmelons. 


Lettuce 


(1) Pre-emergence.--Same as for cabbage. 
Onions 


(1) Pre-emergence.--For control of a wide variety of annual grasses and broad- 
leaved weeds: A light aromatic oilat40to 80 gallons per acre, 3- to 5-percent solution 
of sulphuric acid in water at 100 gallons per acre, or CIPC at 2 to 8 pounds per acre 
applied when weeds are in seedling stage but prior to emergence of onions. Combina- 
tions of CIPC and light aromatic oils will effectively control smartweed and purslane. 


(2) Post-emergence.--For control of most annual weeds in onions in the loop stage: 
2 to 3 percent solution of sulphuric acid in water at 100 gallons per acre, or KOCN at 
10 to 16 pounds in 50 to 100 gallons of water per acre, applied when first true leaf of 
onions is at least 2 to 3 inches long (loop stage). 


For control of most annual weeds inonions in the 5-leaf stage and after last cultiva- 
tion when onions are being or have been laid by and are bulbing: CIPC at 2 to 8 pounds, 
KOCN at 16 to 20 pounds, and monuron at 2 pounds in 20 to 40 gallons of water per 
acre, or a 3- to 4-percent solution of sulphuric acid in water at 100 gallons per acre 
applied as a basal directed spray. Avoid hitting tops of onion plants. 


Comments and precautions.--Chemical and rate of application to use will be 
determined by weeds present, soil type, and stage of growth of onions and weeds. 


Peas 


(1) Preplanting.--For control of wild oats and other grasses in Intermountain region: 
[PG vat sito pounds in 10 to 40 gallons of water per acre applied to the soil, and 
thoroughly disked into soil surface 2 to 4 weeks before planting. 


(2) Pre-emergence.--For control of annual weeds in Northeastern region: Any one 
of several amine salts of DNBP at 4 to 6 pounds in 10 to 20 gallons of water per acre. 


( 

(3) Post-emergence.--For control of most broadleaved annual weeds in all pea- 

producing areas: Amine salt of DNBP at 3/4 to 1-1/4 pounds in 20 to 40 gallons of 
water per acre applied when weeds are small and peas are 3 to 8 inches tall. 
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For control of annual broadleaved weeds in North-Central region: Amine or sodium 
salt of MCPA at 1/8 to 1/3 pound in 5 to 20 gallons of water applied when weeds are 
small and peas are 3 to 8 inches tall. Will inhibit growth of Canada thistle and other 
perennial weeds, and control them under some conditions. 


Comments and precautions.--When using DNBP compounds, apply lower rates in 
the range if temperature is over 70° F.; use higher rates if temperature is lower 
than 70° F, Avoid applications if temperature is 85° F, or higher. 


Potatoes 


(1) Pre-emergence.--For control of broadleaved annual weeds and annual grasses: 
DNBP at 3 to pounds, PCP at 10 to 20 pounds, or TCA at 8 to 10 pounds in 20 to 40 
gallons of water per acre applied following blind cultivation and prior to emergence of 
potatoes. 


Spinach 
(1) Pre-emergence, early spring planting.--For control of annual grasses and many 


broadleaved weeds: CIPC at 1 to 2 pounds on sandy soils, 4 to 6 pounds on heavier 
mineral soils, and 6 to 8 pounds on muck soils, in 10 to 20 gallons of water per acre. 
When temperatures are higher and the loss of CIPC through volatilization is greater, 
CIPC as a pre-emergence spray should be applied at 4 pounds per acre on sandy soils 
and 6 pounds per acre on heavier mineral soils. The lowest rates in the suggested 
range should be used when temperatures are 60° F.or less, and the higher rates when 
temperatures are above 60° F, Results have varied widely with soil and climatic con- 
ditions. 


Comments and precautions.--In the Mississippi River delta and some other agri- 
cultural areas, fall-planted spinach may be seriously injured by CIPC at rates 


required to control weeds. 
Sweet Corn 


(1) Pre-emergence.--For control of annual broadleaved weeds and grasses: Low 
volatile ester of 2,4-D at 1-1/2 to2 pounds, DNBP at 4 to 8 pounds, or PCP at 12 to 20 
pounds per acre. Effective for 4 to 6 weeks after treatment. 


(2) Post-emergence.--For control of sensitive broadleaved weeds: Amine salt or 
ester of 2,4-D at 1/4 to 1/2 pound in 5 to 20 gallons of water per acre applied when 


weeds are small and while corn is 4 to 12 inches tall. Does not control grasses. 


Comments and precautions.--Follow those given for weed control in field corn. 
Pre-emergence applications of 2,4-D, however, may result insome injury if applied 
to shallow-planted stands (1/4 to 1/2 inch). 


Watermelons 
(1) Pre-emergence and post-emergence.--Same as for cantaloupes and muskmelons. 
SMALL FRUITS 
Brambles (Raspberries, Blackberries) and Blueberries 
(1) For control of weeds in early Spring in brambles grown in the hedge or linear 
system: First application--2,4-DES at 3 to 6 pounds or an amine salt of 2,4-D at 1/2 


to 1 pound in 20 to 40 gallons of water per acre. DNBP at 2 to 4 pounds in 20 to 40 
gallons of water per acre should beapplied prior to emergence of weeds or new canes. 
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Second application--2,4-D treatment should be delayed until new canes are tall enough 
to permit directed basal application without getting spray on cane tips. All basal 
directed contact sprays should be applied when weeds are small. 


(2) For control of winter annual grasses and broadleaved weeds in fall or early 
winter: CIPC at 4 to 8 pounds in20O gallons of water per acre prior to weed emergence. 
Particularly effective also in controlling chickweed after emergence. 


(3) In recent preliminary research investigations, monuron at 1 to 3 pounds in 50 
gallons of water per acre applied to clean cultivated soil in the dormant season has 
given control of annual grasses and broadleaved weeds without significant injury to the 
crop. 


Comments and precautions.--Do not use 2,4-D inbrambles during blooming stage. 
Suitable mulches will aid in reducing weed problems, but mulching costs are usually 
high. Bramble crops are tolerant to a number of herbicides. 


Grapes 


(1) For control of annual grasses and broadleaved weeds beneath trellis: Oil-water 
emulsion of CIPC and DNBP. A mixture of 6 pounds CIPC plus 1 pound of oil-soluble 
DNBP in an oil-water emulsion (10 gallons of oil plus 40 gallons of water) applied toan 
18- to 24-inch band on each side of the trellis at the rate of 50 gallons per acre will 
give excellent control of emerged grasses and broadleaved weeds. The contact action 
of DNBP kills the emerged annuals and the CIPC provides residual pre-emergence 
weed control. 


(2) In recent research studies, monuron applied prior toweed emergence at 2 pounds 
in 40 gallons of water peracreasa soil treatment in the dormant season gave effective 
control of annual grasses and broadleaved weeds in mature vineyards. One application 
per year is usually adequate. 


Comments and precautions.--Avoid application of herbicides to grape foliage and 
to young vines that have not developeda coating of loose bark. Grapes are extremely 
sensitive to phenoxy herbicides, such as 2,4-D, 2,4,5-T, 2-(2,4,5-TP), MCPA, and 
others. Do not use spray equipment that has been used to apply phenoxy-type herbi- 
cides to other crops unless equipment has been thoroughly cleaned and is known to 
be free of these herbicides. 


Strawberries 


(1) For weed control on full-year basis: Preplanting treatments (10 to 15 days before 
transplanting)--DNBP at 8 to 10 pounds, CIC at4 to 8 pounds, 2,4-D at 2 to 4 pounds, 
or 2,4-DES at 3 to 6 pounds in 10 to 40 gallons of water per acre, followed by post- 
planting treatments of 2,4-DES 14 to21daysafter transplanting and at intervals there- 
after as needed. Do not cultivate during the period between preplanting treatment and 
transplanting. Cultivation should precede each 2,4-DES treatment until runner produc- 
tion limits cultivation. 


(2) For control of broadleaved weeds and seedling annual grasses from 2 to 4 weeks 
after setting until fruit-bud differentiation begins: 2,4-D at 1/2 to 1 pound per acre 
applied as a selective foliage treatment. 


(3) For fall and winter weed control when strawberries are dormant: DNBP at 1 to 2 
pounds will control broadleaved weeds, and CiPCat2 to 4 pounds in 40 gallons of water 
will control winter annual broadleaved weeds and grasses. 
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FLOWERS AND ORNAMENTALS 
Gladiolus, Dutch Iris, Narcissus 


(1) Pre-emergence.--For control of annual grasses and broadleaved weeds: 2,4-D 
at 2 to 4 pounds, 2,4-DES at 3 to 6 pounds, CIPC at 4 to 8 pounds, DNBP at 4 to 8 
pounds, TCA at 6 to 10 pounds, combinations of CIPC at 4 pounds with 2,4-DES at 3 
pounds or 2,4-D at 2 pounds per acre, or combinations of TCA at 6 pounds with 
2,4-DES at 3 pounds or 2,4-D at 2 pounds in 20 to 40 gallons of water per acre applied 
just prior to emergence. Effective for 30 to 60 days or more. 


(2) Post-emergence.--2,4-DES at 3 to 4 pounds in 20to 40 gallons of water per acre 
applied 30 to 60 days after pre-emergence treatment but before weeds begin to emerge 
will usually extend period of weed control until harvest. Amine salts of 2,4-D at rates 
up to 1 pound per acre may be used as a post-emergence spray if applied before leaf 
blades open. 2,4-DES is less likely to cause injury than 2,4-D as a post-emergence 


spray. 
Established Evergreen and Deciduous Plants 


(1) For control of annual grasses and broadleaved weeds in rows of coniferous 
transplants and deciduous stocks: 2,4-DES at 3 to6 pounds or CIPC at 4 to 8 pounds in 
20 to 40 gallons of water per acre applied as a basal directed spray. For maximum 
-effectiveness, both herbicides should be applied prior to weed emergence or to clean 
cultivated soil. Also herbicides should be applied so only a minimum of spray comes 
in contact with bases of plants. 


(2) For control of annual weeds between rows: DNBPat 2 pounds or PCP at 4 pounds 
in 50 gallons of aromatic oil per acre. A low-pressure sprayer with a hooded boom 
should be used to prevent spray drift from coming in contact with nursery crops. 


Comments and precautions.--Perennial weeds are not controlled by these treat- 
ments. 


Seedbeds and Transplant Beds 


(1) For control of most annual and perennial weeds: Methyl bromide at 1 pound per 
100 square feet applied under a plastic gas-proof cover. Methyl bromide does not 
persist in soil, and plantings may be made safely within 72 hours after removing 
plastic cover. Other soil fumigants and steam sterilization may also be used effectively 
to control weeds in seedbeds and transplant beds. 


(2) For control of most weeds germinating in upper 4 inches of soil: Calcium 
cyanamide at 50 to 75 pounds per 1,000 square feet applied to surface of soil and 
worked into the upper 2 to 3 inches of soil. Seeding or transplanting after using calcium 
cyanamide should be delayed for 3 to 6 weeks to avoid residual toxic effects of the 
treatment. 
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Vv. WEED CONTROL IN FORAGE CROPS, PASTURES, AND RANGELANDS 


SEEDLING GRASS-LEGUME MIXTURES 
(Including alfalfa, red clover, Ladino clover, alsike clover, 
birdsfoot trefoil, and lespedeza) 


(1) For control of susceptible weeds such as bitterweed, tarweed, ragweed, lambs- 
quarters, pigweed, mustard, yellow rocket, sneezeweed, and others: Sodium or 
amine salts of MCPA or 2,4-D at1/8to 1/4 pound in 5 to 20 gallons of water per acre. 
Treatments will have little or no effecton grasses, but alfalfa, crimson clover, sweet- 
clover, bur clover, hop clover, and vetch maybe injured. Herbicides should be applied 
when weeds are small and growing rapidly. 


(2) For control of seedling broadleaved weeds: Amine salts of DNBP at 3/4 to 1-1/2 
pounds in 20 to 40 gallons of water per acre may be applied without serious injury to 
legumes or grasses. When high temperatures and humid conditions prevail, use lowest 
rate in suggested range of application. DNBP may injure birdsfoot trefoil. 


Comments and precautions.--Use of herbicides on seedling legumes should be 
avoided unless crop is seriously threatened by heavy weed infestations. 


ESTABLISHED GRASS-LEGUME MIXTURES 
(Including alfalfa, red clover, Ladino clover, alsike clover, 
birdsfoot trefoil, and lespedeza) 


(1) For control of sensitive broadleaved weeds: MCPA or 2,4-D at 1/8 to 1/4 pound 
in 5 to 20 gallons of water per acre may be applied when legumes are in the early 
dormant stage or immediately after hay harvest without serious reduction of legume 
stand. The herbicides will have little if any effect on grass stand in the mixture. 
NOTE: Use of MCPA or 2,4-D on established grass-legume mixtures should be con- 
sidered only as an emergency measure to control serious weed infestations that 
threaten loss of the crop. CIPC should not be applied on grass-legume mixtures since 
this herbicide will kill many cultivated grasses as well as the weedy grasses. 


(2) For control of winter annual weeds, suchas chickweed, henbit, and yellow rocket: 
Amine salts of DNBP at 1 to 2 pounds in 20 to 40 gallons of water per acre when 
legumes are dormant may be applied without injury to legume stand. DNBP should be 
applied in the fall as soon as legumes are dormant and while weeds are small. In 
grass-legume mixtures that are heavily infested with chickweed and other winter 
annual weeds to the extent the stand becomes lodged and matted, a second application 
of DNBP should be made in late winter or early spring while legumes are still 
dormant. 


ESTABLISHED LEGUME MIXTURES 
(Including alfalfa, red clover, Ladino clover, alsike clover, 
birdsfoot trefoil, and lespedeza) 


(1) For control of winter annual broadleaved weeds and grasses, such as chickweed, 
yellow rocket, ryegrass, weedy bromegrasses, and certain perennial grasses in humid 
regions: CIPC at 2 to 6 pounds in5 to 20 gallons of water per acre applied in early fall 
or winter when legumes are dormant. NOTE: CIPC should not be applied on grass- 
legume mixtures since this herbicide will kill many cultivated grasses as well as the 
weedy grasses. 


(2) For control of many weedy annual grasses: TCA at 6 to 8 pounds or dalapon at 
3 to 6 pounds in 10 to 40 gallons of water per acre may be applied prior to grass 
emergence or when grasses are in the seedling stage without significant injury to 
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many legumes. Red clover, alsike clover, and annual lespedezas, however, are sensi- 
tive to TCA, and mixtures containing these species should not be sprayed for weed 
control with this herbicide. NOTE: Use of MCPA and 2,4-D on established legume 
mixtures, especially those containing alfalfa, should be considered as an emergency 
weed control measure. These herbicides should not be used unless serious weed in- 
festations threaten the loss of the crop. If used, MCPA and 2,4-D, along with DNBP, 
should be applied following suggestions outlined for weed control in established grass- 
legume mixtures. 


(3) For preharvest control of many grasses and most broadleaved annual weeds in 
legume seed fields: DNBP at 1 to2 pounds or PCP at 4 to 6 pounds in 5 to 10 gallons of 
diesel oil per acre. Treatment will also facilitate harvest by desiccating and defoliating 
legumes. For serious grass infestations, endothal at 1 to 2 pounds plus ammonium 
sulphate at 4 to 6 pounds in 20 to 40 gallons of water per acre will often give better 
results than the DNBP treatment. 


Higher rates of applicationare usually required under the arid conditions of the West. 
ESTABLISHED FORAGE GRASSES FOR SEED PRODUCTION 


(1) For ccntrol of most annual and many broadleaved perennial weeds: Post- 
emergence application of an amine salt or ester of 2,4-D or MCPA at 1/2 to 1 pound 
in 5 to 20 gallons of water peracre after grasses are well tillered but prior to reaching 
the boot stage may be applied without significant injury to the grasses. Applications of 
2,4-D or MCPA should not be made inthe early seedling stage, the boot stage, or in the 
early heading stage. The bromegrasses, bluegrass, orchard grass, the fescues, the 
ryegrasses, dallis grass, and many others are tolerant to the treatment. However, the 
bentgrasses and some others are known to be sensitive and treatment should not be 
attempted unless the tolerance of the grass species is known. 


ESTABLISHED PERMANENT GRASS-LEGUME PASTURES 
(Including white, Ladino, and alsike clovers) 


(1) For control of most broadleaved weeds, such as bitterweed, tarweed, ragweed, 
boneset, sneezeweed, pigweed, chicory, dandelion, curled dock, burdock, Canada thistle, 
and others: Post-emergence application of an amine salt or ester of 2,4-D at 1/2 to 1 
pound in 5 to 20 gallons of water per acre applied in late spring after the period of 
initial rapid growth of legumes but while weeds are still small. 


(2) For control of wild garlic, wild onion, Canada thistle, and other semitolerant 
pasture weeds in many areas, 2 applications each year for 2 or more years may be 
required. Two applications--one during the period, October to December, and the 
second during the period, February to May--have proved effective in some areas 
for controlling wild onion, wild garlic, and curled dock in pastures. Foliage applica- 
tions of 2,4,5-T may be used for spot treatment control of woody plants in pastures. 


Comments and _ precautions.--Good cultural practices, including proper 
fertilization and efficient grazing management, must be emphasized as necessary 


for successful control of weeds inpastures. When these practices have been followed 
within the limits of practicality and weed infestations still occur, 2,4-D and 2,4,5-T 
or mixtures of these herbicides may be used effectively and safely for weed and 
woody plant control. 


WEEDS AND WOODY PLANTS ON RANGELANDS 
Aerial Applications 


(1) For control of sand sagebrush: Ester of 2,4-Dat 1 pound in oil or in an emulsion 
of 1 gallon of diesel oil to 2 to 4 gallons of water per acre applied in May or early 
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June to the foliage when plants are growing rapidly and have made 6 to 8 inches of new 
growth. 


(2) For control of big sagebrush: Ester of 2,4-D at 1 to 2 pounds in 50 gallons, per 
acre, of oil, water, or oil-water emulsions when bunch grasses are heading. 


(3) For control of mesquite: Ester of 2,4,5-T at 1/3 to 3/4 pound in oil or in an 
emulsion of 1 gallon of diesel oil to 3 gallons of water per acre applied to foliage. 
2-(2,4,5-TP) has also shown promise for the control of mesquite. 


(4) For control of shinnery oak: Repeated applications of an ester of 2,4-Dat 1 
pound in oil or in an emulsion of 1 gallon of diesel oil to 2 to 4 gallons of water per 
acre applied to foliage. 


(5) For control of post oak, blackjack oak, and other associated woody plants: Ester 
of 2,4,5-T or 2-(2,4,5-TP) at 2 pounds in an emulsion of 1 gallon of diesel oil to 4 
gallons of water or in 5 gallons of diesel oil per acre. Application should be repeated 
for 2 to 3 consecutive years using 1 to 2 pounds of either chemical. If a mixture of 
2,4-D and 2,4,5-T is used, the first application should be made with 3 pounds and 
succeeding treatments with 2 pounds in an emulsion of 1 gallon of diesel oil to 4 
gallons of water or in 5 gallons of diesel oil per acre. 


(6) For control of buckbrush: Repeated applications of an ester of 2,4-D at 1 to 2 
pounds in an emulsion of 1 gallon of diesel oil to 3 gallons of water or in 4 gallons of 
diesel oil per acre. 


Single applications of foliage sprays with aerial equipment will often control 
mesquite, sand sage, and big sagebrush. Repeated treatments, however, are frequently 
needed. For satisfactory control of mixed stands of oak species and buckbrush, re- 
peated applications for 2 or more consecutive years are normally required. 


Ground Equipment Applications 


(1) Foliage sprays applied with ground equipment may also be used to control the 
above species. Depending upon the tolerance of the particular species 2,4-D, 2,4,5-T, 
or 2-(2,4,5-TP) should be applied at 3 pounds per 100 gallons of water per acre. The 
best time to apply foliage sprays on most woody plants is at the full leaf stage and 
during the 3- to 4-week period thereafter, providing conditions are favorable for 
active growth prior to time of application. 


(2) For effective control of mixed brush: Ammonium sulfamate at 3/4 pound to l 
gallon of water applied to foliage as a wetting spray. 


(3) For control of large brush and trees: 2,4-D, 2,4,5-T, or 2-(2,4,5-TP) applied to 
basal bark, stump, or cut surface. (Treatments more fully described in Sec. VII, 
page 26.) 


Comments and precautions.--In attempting to control weeds and woody plants 
growing in association with desirable forage grasses and legumes, it should be 
remembered that the margin of selectivity is often quite narrow. The difference 
between weed and brush control and no injury to forage species or severe injury to 
forage crops may often depend on a number of conditions that are subject to the 
fluctuations of environment in localized areas. 


An attempt should always be made to apply the herbicide when the weeds are most 
susceptible and when the desirable species are leastlikely to be injured. These times 
of application are not always compatible. Frequently, desirable species are 
susceptible at the same time weeds are most susceptible. In these instances, the 
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seriousness of weed infestation will influence the decision to use herbicides or 
not. 


Whenever possible, allow the weed canopy or companion-crop canopy to develop 
so it will mask spray from the forage species. 


The herbicides 2,4-D, 2,4,5-T, 2-(2,4,5-TP), and MCPA are not poisonous to 
livestock at the rates of application normally used to control weeds in forage crops, 
pastures, and rangelands. If no poisonous weeds or woody plants or weeds containing 
poisonous constituents are present inthe treated area, livestock need not be removed 
while or after the applications are made. 


If poisonous weeds or poisonous woody plants are known to occur in pastures or on 
rangelands, remove the livestock from the area while spraying and for at least 30 
days after treatment. Several herbicides, including 2,4-D, 2,4,5-T, and MCPA, are 
known to produce marked changes in the chemical composition of treated plants. 
There is also some evidence that some herbicides affect the palatability of certain 
plants and that livestock will eat certain species after they are treated that they 
normally would not eat. 
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Vi. CONTROL OF HERBACEOUS PERENNIAL WEEDS 


Herbaceous perennial weeds which die back to the ground each fall and develop new 
growth from crowns or roots the following spring usually have deep and extensive root 
systems and are difficult to kill with chemicals or other methods. On cultivated land 
control of such weeds may be most effectively and economically achieved by intensive 
cultivation in combination with suitable competitive crops and selective herbicides or 
temporary soil sterilant chemicals. On noncultivated land herbicides alone or in 
combination with tolerant grass crops must be used. Usually, different chemicals must 
be used for killing perennial grass weeds such as Johnson grass and quackgrass than 
for killing broadleaved perennial weeds like bindweed, Canada thistle, and leafy 
spurge. However, a few chemicals are effective on both types. 


BROADLEAVED PERENNIALS 


The phenoxy compounds 2,4-D, MCPA, and 2,4,5-T, are effective on many broad- 
leaved species and usually provide the most economical means of control. Some of 
these weeds require repeated chemical treatments for 2 or more years for satisfactory 
control. 


The broadleaved species which usually can be controlled by repeated treatments at 
1/2 to 2 pounds of 2,4-D per acre are field bindweed, whitetop (hoary cress), sow- 
thistle, and Canada thistle. More resistant species that require 1 to 4 pounds per acre 
of 2,4-D are bur ragweed, dogbane, leafy spurge, and Russian knapweed. Weeds of the 
horsenettle group should be treated with 2,4,5-T at 1 to 4 pounds per acre. 


Where possible, the phenoxy compounds should be used in combination with com- 
petitive crops of cereals, corn, or perennial grasses.Sometimes cereals and corn are 
damaged by the relatively high rates of chemical required for these weeds so, when 
possible, the treatment should be made before the crop is planted or after it is 
harvested. In dryland areas itis oftenadvantageous to precede chemical treatment with 
1 to 3 months of intensive cultivation to provide optimum growing conditions for the 
weed. 


Canada thistle, Russian knapweed, leafy spurge, and some other broadleaved peren- 
nial weeds can sometimes be controlled with a single heavy application of amine or 
ester formulations of 2,4-D at 25 to 80 pounds per acre. The application should be 
made in the fall or early spring. The effects of the chemical remain in the soil for 
only a few weeks after the treatment. 


Soil sterilants such as sodium chlorate, borax, or combinations of the two are 
effective and suitable for controlling deep-rooted broadleaved species on noncultivated 
land or small patches in cultivated fields. Chlorate should be used at 3 to 10 pounds 
per square rod, borax at 20 to 40 pounds, and mixtures at 6 to 20 pounds. Surviving 
plants should be re-treated as necessary insubsequent years. The arsenicals generally 
are much less effective on deep-rooted broadleaved species than on the shallower 
rooted grasses and sedges. 


PERENNIAL GRASSES AND SEDGES 


Johnson grass, Bermuda grass, and quackgrass in cultivated fields can be most 
easily and economically controlled by frequent cultivation--every 2 or 3 weeks during 
one growing season. Frequently the amount of cultivation necessary can be greatly 
reduced by applying TCA at 25 to 50 pounds or dalapon at 10 to 20 pounds per acre as 
a foliage and soil surface treatment before plowing or disking in late fall or early 
spring. Intertilled row crops should be grown the first year following such treatments 
to provide frequent tillage, competition for light, and permit spot cultivation or 
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chemical treatment to control surviving plants or patches of grass. Spot spraying with 
dalapon at 1/4 pound per gallon of water or TCA at 1/4 to 1/2 pound about once a 
month during the growing season will effectively control small patches of Johnson grass 
or Bermuda grass in cotton, corn, sorghum, or other row crops. Aromatic oils and 
dinitro-fortified fuel oils can also be effectively used in the same manner. Damage to 
crops in the treated areas usually will not exceed that caused by hand hoeing heavy 
weed infestations. 


On ditchbanks and roadsides, in fence rows, and on other noncultivated areas, soil 
sterilant chemicals provide effective means of controlling Bermuda grass, Johnson 
grass, quackgrass, canary grass, reed grasses, Para grass, nutgrasses, and other 
grasses or sedges. The urea compounds, such as monuron, diuron, and fenuron, at 20 
to 80 pounds per acre usually give excellent control of these species when adequate 
precipitation comes following application. These weeds usually are not controlled at or 
below the waterline along drainage and irrigation canals. Sodium chlorate at 4 to 10 
pounds per square rod and borax at 20 to 40 pounds are also effective in many situa- 
tions. 


Single or repeated applications of TCA at 80 to 160 pounds per acre as a soil treat- 
ment and dalapon at 10 to 40 pounds per acre as a foliage treatment are effective on 
most perennial grasses in southern, eastern, and north-central regions. These chemi- 
cals are effective on Johnson grass in the Southwest but are less effective on quack- 
grass in the Western Intermountain States, perhaps because of highly alkaline soils. 
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Vil. CONTROL OF WOODY PLANTS AND WEEDS ALONG 
FENCEROWS, DITCHBANKS, ROADSIDES, UTILITY LINES, 
AND ON NON-CULTIVATED AREAS 


FOLIAGE SPRAYS 


(1) Woody plants and weeds, including mixed brush species.--Woody plants and weeds 
sensitive to esters of 2,4-D, 2,4,5-T, 2-(2,4,5-TP), and MCPA may be controlled by 


the application of a wetting foliage spray containing 3 pounds of the herbicide per 100 
gallons of water. A mixture of 2,4-D and 2,4,5-T is suggested for the control of mixed 
brush species, some of which are tolerant to 2,4-D but not to 2,4,5-T and vice versa. 
A wetting foliage spray of ammonium sulfamate at 3/4 pound in 1 gallon of water will 
effectively control mixed brush species. 


BASAL SPRAYS DURING GROWTH OR DORMANT PERIODS 


(1) Trees and brush less than 6 inches indiameter.--Basal sprays containing esters 
of 2,4-D or 2,4,5-T or mixtures of these herbicides at 8 to 16 pounds in 100 gallons of 
diesel oil may be applied during dormancy or active growth periods to kill trees and 
brush that are less than 6inches indiameter. The spray should be applied to the entire 
basal area of all stems to a height of 12 to 18 inches and to the point of run-off. Basal 
treatment is usually more effective on the tolerant species than foliage applications. 


CUT SURFACE TREATMENTS 


(1) Trees 6 inches in diameter or larger.--An ester of 2,4,5-T at 16 pounds in 100 


gallons of diesel oil applied in frills or cups cut into the trunks of trees will give good 
control of trees 6 inches in diameter or larger. This treatment is also suggested for 
the control of woody species with thick bark. 


STUMP TREATMENT 


(1) Stumps and stump sprouts.--In recently cut-over areas, and on rights-of-way of 
roadsides and utility lines where standing trees are objectionable, it is often desirable 
to prevent sprouting of stumps after the trees have been cut and removed by mechani- 
cal means. The stumps of cut trees may be effectively killed and sprouting prevented 
by using 2,4,5-T or mixtures of 2,4-D and 2,4,5-T at 8 to 16 pounds of acid equivalent 
per 100 gallons of diesel oil applied to the stump so as to wet completely the top and 
sides to ground level. High volume should be used and all exposed roots should be 
sprayed. 


Ammonium sulfamate may be applied as crystals to the surface of the stump or the 
entire stump may be sprayed with the herbicide at 4 to 6 pounds per gallon of water. 
This treatment is also effective in preventing sprouting of stumps. 


SOIL STERILIZATION 


The term ‘‘soil sterilization’’ refers to nonselective weed control in which the soil 
is rendered unproductive for varying durations but not permanently. 


Soil sterilants are used tocontrolall the vegetation on an area. Few if any chemicals 
alone will kill all species of plants at rates of application that would be economically 
feasible. For this reason, herbicide mixtures are finding wider use for soil steriliza- 
tion. 


Sodium chlorate at500 to1,800 pounds peracre, boraxat 1,800 to4,800 pounds, sodi- 
um arsenite at 300 to1,200 pounds, the urea herbicides at20to100 pounds, and mixtures 
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of these herbicides with 2,4,5-T, 2,4-D, dalapon, or TCA and fortifying agents such as 
the herbicidal oils, the dinitro compounds, and pentachlorophenol may be used for the 
control of vegetation on railroad rights-of-way, industrial sites,and in other nonculti- 
vated areas. Use the higher rates of application if semipermanent soil sterilization is 
required and the lower rates if contact kill or temporary soil sterilization is the ob- 
jective. The treatments suggested above will render most soils unproductive for 
periods of 30 days to 4 years or more depending on the chemical used, the soil type, 
and a number of soil properties and climatic factors. 
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Vill. WEED CONTROL IN LAWNS AND OTHER TURF AREAS 


WEED CONTROL IN LAWN AND TURF SEEDBEDS PRIOR TO ESTABLISHMENT 


When establishing a lawn or seeding turf areas, annual grasses and broadleaved weeds 
may be controlled by a preplanting treatment of calcium cyanamide. The chemical 
should be applied and disked or raked to mix it into the upper 1/2- to l-inch layer of 
soil at the rate of 50 to 80 pounds per 1,000 square feet. Most effective results are 
usually obtained by making a split application. Apply 25 to 40 pounds per 1,000 square 
feet and rake it into the upper 1/2 to 1 inch of soil. Then apply 25 to 40 pounds per 
1,000 square feet on the soil surface. Seeding of the turf grasses must be delayed for 
2 to 4 weeks until the toxic effects of the calcium cyanamide have disappeared. Once 
the toxic effects have disappeared, the decomposition products of calcium cyanamide 
serve as an excellent source of nitrogen and calcium. 


WEED CONTROL IN ESTABLISHED LAWNS AND TURF 


Spring Treatments for Control of Crabgrass and Broadleaved Weeds 


(1) Home Lawns.--For the control of crabgrass and broadleaved weeds such as 
dandelions, plantain, curled dock, wild onion, chickweed, and henbit in home lawns, 
use a mixture consisting of 2 ounces or 4 tablespoons of PMA (based on any product 
containing 10 percent PMA by weight) and 1 ounce or 2 tablespoons of an amine salt of 
2,4-D (any product containing 4 pounds of 2,4-D per gallon of concentrate) in 2 gallons 
of water per 1,000 square feet. The PMA-2,4-D mixture should be applied just at 
crabgrass emergence and any time after emergence up to the two-leaf stage of crab- 
grass growth. Omit the 2,4-D from the mixture and repeat the PMA treatment at 7- to 
10-day intervals until three applications have been made. 


Potassium cyanate (KOCN) at 3 1/2 ounces or 7 tablespoons in 2 gallons of water per 
1,000 square feet may be usedto replace PMA in the treatments described above. MCPA 
at the same rate of application suggested for 2,4-D may be used instead of 2,4-D in 
mixtures with PMA or KOCN. 


Chickweed not treated in the fall should be sprayed as soon as it appears in early 
spring. Use 4 ounces or 8 tablespoons of ammonium DNBP (4,6-dinitro ortho secondary 
butyl phenol) or 2 ounces or 4 tablespoons of amine DNBP in 1 gallon of water per 
1,000 square feet of lawn. 


(2) Extensive Turf Areas.--For the control of crabgrass and broadleaved weeds on 
extensive turf areas a mixture-consisting of 1 pound of an amine salt of 2,4-D (or 1 
quart of an amine salt of 2,4-D from any commercial product containing 4 pounds of 
2,4-D per gallon of concentrate) and 3/4 pound of PMA (or 6 pints of any PMA formula- 
tion containing 10 percent PMA by weight) in 40 gallons of water per acre should be 
applied immediately after crabgrass’ emergence and any time up to the two-leaf stage 
of crabgrass growth. Omit the 2,4-D from the mixture and apply two additional treat- 
ments of PMA alone at 3/4 pound in 40 gallons of water per acre at 7- to 10-day 
intervals in order to obtain satisfactory control of crabgrass. 


The first treatment with the PMA-2,4-D mixture will effectively control such broad- 
leaved weeds as dandelions, plantain, curled dock, wild onion, chickweed, and others. 
The two additional treatments of PMA alone are required to control crabgrass and 
other annual grasses. The PMA-2,4-D mixture should be applied immediately following 
mixing. 


Potassium cyanate (KOCN) at 8 to 16 pounds in 40 gallons of water used in the same 
manner as described for PMA above may be used instead of PMA depending on cost 
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and availability of chemicals. KOCN should not be used on lawns or turf containing a 
high percentage of the bent or fescue grasses. 


For the control of chickweed on extensive turf areas when fall treatments are not 
possible, use 1 pound of ammonium DNBPor 1! 1/2 pounds of amine DNBP in 40 gallons 
of water per acre. The treatment should be made in late winter or in early spring as 
soon as chickweed appears. Re-treatment may be necessary to control regrowth and 
late germinating chickweed. 


Fall Treatments for Control of Broadleaved Weeds 


(1) Home Lawns.--For the control of broadleaved weeds in home lawns in the fall a 
mixture containing 1 ounce or 2 tablespoons of an amine salt of 2,4-D and 4 ounces or 
8 tablespoons of an ammonium salt of DNBP(4,6-dinitro ortho secondary butyl phenol) 
(or 2 ounces or 4 tablespoons of an amine salt of DNBP) in 1 gallon of water per 1,000 
square feet applied in the fail after chickweedhas germinated will give good control of 
chickweed and other weeds such as dandelions, plantain, curled dock, wild onion, wild 
garlic, and henbit. 


KOCN may be used to replace DNBP in the mixture if DNBP compounds are not 
available. KOCN should be applied at3 1/2 ounces per gallon of water per 1,000 square 
feet. 


Fall applications of 2,4-D are more effective than spring applications in controlling 
dandelions, plantain, curled dock, and other perennial weeds in lawns in many areas. 
In areas where crabgrass is a serious lawn weed, broadleaved weeds that are killed by 
spring applications of 2,4-D will be replaced by germinating crabgrass before the turf 
grasses fill in the sod. The turf grasses will fill in the sod prior to crabgrass emer- 
gence if 2,4-D is used to kill broadleaved weeds in the fall rather than in the spring. 


(2) Extensive Turf Areas.--For the control of broadleaved weeds in the fall on 
extensive turf areas, a mixture consisting ofanamine salt of 2,4-D at 1 pound (1 quart 
of any product containing 4 pounds of 2,4-D per gallon) and 1 to 1 1/2 pounds of DNBP 
(1 gallon of ammonium DNBP or 1/2 gallon of an amine salt of DNBP) in 40 gallons of 
water per acre applied inthe fall after chickweed has germinated will give good control 
of chickweed and other weeds such as dandelions, plantain, curled dock, ground ivy, 
wild onion, wild garlic, and henbit. The treatment should be applied in the late summer 
or early fall during periods favoring active plant growth. KOCN at 10 pounds in 40 
gallons of water per acre may be used to replace DNBP in the above mixture. 


Control of Spot Infestations of Weeds 
(Fall or Spring Treatments) 


(1) Home Lawns.--Weedy lawn grasses such as orchard grass, timothy, quackgrass, 
goose grass, dallis grass, nimble will, and others may be killed with an application of 
dalapon or TCA when they occur in spot infestations in lawns. Prepare the solution by 
dissolving 1/4 pound dalapon or 1/2 poundof TCA in 1 gallon of water. Using a syringe 
or other application devices wet the crowns of the weedy grass plants. This treatment 
will also kill desirable turf grasses if the chemical is applied directly to the lawn 
grasses. The localized spot treatment of weedy grasses is possible without injury to 
lawn grasses only if the chemical application is restricted to the crowns of the weedy 
grasses. 


Broadleaved weeds such as wild onion, wild garlic, dandelions, and plantain may be 
killed with localized treatments of 2,4-D without spraying the entire lawn. For the con- 
trol of spot infestations of wildonionor wild garlic use a 5 percent solution of 2,4-D in 
water. This solution may be prepared by mixing 5 ounces of an amine salt of 2,4-D to 
approximately 1 gallon of water. Place a rubber glove over your hand to protect it from 
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the chemical and pull an absorbent cotton glove over the rubber glove. Apply the solu- 
tion to the wild onions by dipping your gloved hand into the mixture and then firming 
you hand around the tops of the weed. Press hard enough to break through the waxy 
coating on the onion or garlic leaves. This will permit the chemical to penetrate into 
the plant and move downward killing both the above ground and below ground parts. 


For the spot treatment control of dandelions, plantain, and curled dock, the same 
solution used to kill wild onion and wild garlic may be applied. Fasten a piece of 
kitchen sponge to the end ofastickor broom handle. Then dip the sponge into the solu- 
tion and spot treat broadleaved weeds by pressing the moist sponge against the crown 
of each plant. Desirable plants nearby willnotbe injured if you are careful not to touch 
their foliage. This spot treatment method eliminates the danger of spray drift and 
allows the operator to kill weeds growing close to desirable flowers and shrubs. 


Comments and precautions.--The PMA or KOCN-2,4-D mixtures will give control 
of crabgrass, plantain, dandelion, curled dock, wild onion, chickweed, henbit, and 
other woody annual grasses and broadleaved weeds. KOCN may be used instead of 
PMA and MCPA may be used instead of 2,4-D with approximately the same degree 
of effectiveness. 


KOCN should be used only with care on lawns containing the bentgrasses and 
fescue grasses. The use of 2,4-Dat rates more than 1/4 pound per acre on bentgrass 
lawns should be avoided. 


PMA and DNBP are poisonous to humans and animals in concentrated form, and 
should be stored where they are not accessible to children. Contact with spray solu- 
tions or vapors should always be avoided. These chemicals do not presentea hazard 
to humans or animals after they are appliedto lawns for crabgrass control. However, 
children and animals should be kept off the sprayed areas until the first rain after 
application. Contaminated gloves and spray equipment should not be stored near 
sensitive plants. 


Flowers, shrubs, and trees may be damagedby spray drift or vapors. Avoid spray 
drift by spraying on days when wind velocities are low, and use low pressures to 
produce a coarse spray. Use only the salts or low volatile esters of 2,4-D or MCPA, 
Other herbicides, however, are available for weed control in lawns, and should be 
used according to the directions of the manufacturer. 
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IX. PLANTS REFERRED TO THIS IN THIS REPORT 
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BACOOCRODOUEOOTe site mre releicets siajara sleleisio(eieisiatelointorels --Cyperus rotundus 
C. esculentus 
Beer arecialc (ata steiasiciaieis eisinveimevatsloieiale eiiors cise ole sien simatic Quercus spp. 
ct ues starelalore aisis.sisidieWsisleis oisieielelsieisicieis.sicre.sieleccisc ves esisioc AINaArantMusmernerrotlexus 


Bleesecceccecccceccecscccscoce vec seesece ssessesse-PLABtagO spp. 


Balas aisicieiele Cainiaiviaisiee sioielaleieio sialsiateeiselsicsieswciacioctens uactucansecaniola 


SQGOU DOOD ODDO CHOCO AOD OODODOOCONNSONO AOGOOOS oy Geoepeod repens 


cece ccccccccececccccccseecccscccecccecccscccesesesse centaurea cyanis 


Bs ete eisiciaisieisisisieisieis cisieivieieicleisieisieisieieieielses oclsice cleisese as Amp nROSlatantermlsimolid 


Russian knapwee ........cccsccccoccccccsccccccccccccccocccoccs,. s entaurea repens 


Sand sagebrush.,....... 


Shepherds purse 
Smartweed..e. cece 
Sneezeweed.ecence- 


sisiewleisisicisieivic oie elele cicie vicicivisioels oe ieicie Se Sesion ae Ate milSias tiation 


occ cccccccccccecccccccccccssscccccrecccscerereseneecapsella bursa-pastoris 


coc cccccec cer cccccccccercccceserecececcsocsseresses Oly ZOnUM pennsylvanicum 


B s\e cielwicle cle'v elo oie wieisivivinisieleinie eloleininieanrelsloisiewsieie ele cleisisier ne Olen UmMmunucditlo nar 
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SOW? thistle scecutlorsomare conjelete sieln'a'sjviels o eictelalo s aisle isrelsleiclecisioislee/sleeisie slo eisieieee io DONCHUS arvensis 
ReORNViGTESSceicanicis sclcisviacseiciescicsisicesiccscnssesiscses Seleisinainia celeron ese seoeee Lhlaspi arvense 
Sunflower ........... sislcicieleaiaieieieiaesictes« Binckiisspeesesiees sescctonsnatceassooortelianimuUs annuus 
TATWEECG sc scsciscce nelaieisleisieieeiecisieisle sosseie sisiioseslesiechise ssl poscdsnsdesaacastya Ciliata 

WAG LG ale etatnie eialefelciowe’s acre aloinie's sisielele s'e.cis sie; sicisicisin.sie aicisis sia Sinasinsiseisisoss'sesienssiciee VECIA. SPDs 
Wihite-COGkle-..cccecciwss sis Bicisareniaiaiels steslara oievoters Sielawslonvistcletertie'eicic’s Bncweiienns .-eLychnis alba 
WAEECLO Dre cetcictecicisisnaisiiciciae sicicis sia pisieisisicisinisin.se aid edie clenisin oisicieisiesuiiseeciesogcsoardantia draba 
WER Oa TIC. cc occcicceseccciels seecrer ee csc ssccsocee secs occccccercvcecsccoosAllium vineale 
Wild Oats atcccsissssisieccctescie siissielgsisiceisennsvisescsecsenssaecsienesieseaccaeset Vena tatua 

WiHIGNONLON pe ccicesiccsceiolsoeescecsesiesicecsessieaeinesers danebc ccccccccscescesseAllium canadense 
Wild" radish’... +s ccces g5]s0ele s'n's elnicieceie ce esiece's sasinecisscine so scsesineccens Raphanus raphanistrum 
VYiellowr nOCKe Cen ecsissiseccicise'e's so ceccccccvcccsccccsccccccssccesccsssosssvosbarbarea vulgaris 
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Abbreviation 


OONTDU PWD 
° 


10. 


18, 
19. 


20. 
21. 


2,4-D 
2,4 527 
MCPA 


2-(2,4,5-TP) 


IPC 
CIPC 
Monuron 
Diuron 
Fenuron 
TCA 
Dalapon 
DNBP 
DNAP 
DNC 
PCP 
2,4-DES 
Endothal 
NPA 

MH 


PMA 
KOCN 


X. CHEMICALS REFERRED TO IN THIS REPORT 


Rates of application 
Chemical name* expressed in terms of: 
2,4-dichlorophenoxyacetic acid cecccccccccccsccscescseseseeACid equivalent 
2,4,5-trichlorophenoxyacetic acid...cccccccccccceccccseeeACid equivalent 
2-methyl-4-chlorophenoxyacetic acid....ccccccccceeeeeeACid equivalent 
2,4,5-trichlorophenoxypropionic acid cecccoscccceceeeeeeACid equivalent 
Isopropyl N-phenylcarbarmate ..ccccccccccceccccccccseceeee lL 00% IPC 
Isopropyl N-(3-chlorophenyl)carbamate....sccccceeeseel 00% CIPC 
3-(p-chlorophenyl)-1,1-dimethylurea ......cccceseeeeeeel00% monuron 
3-(3,4-dichlorophenyl)-1,1-dimethylurea ..............100% diuron 
3-(phenyl)-1,1-dimethylurea.....cccccccccccccccsscccsceees lL 00% fenuron 
Trichloroacetic acid coccccccocscsscesocccccsccsccccsceseoscosACid Equivalent 
2,2-dichlOrOPTroOpiOnic ACI ..rcccccccccccccccccccccccccssseeACid equivalent 
4,6-dinitro ortho secondary butylphenol.......seseeeeesDNBP equivalent 
4,6-dinitro ortho secondary amylphenol......eseeesesee NAP equivalent 
4,6=dinitro Ortho CresOl ..ccccccocccccscceccecereccovevercsoeD NG CQuivalent 
Pentachlorophenl ..<ccccccccescsesccovescsoscccseccssessoevee Or equivalent 
2,4-dichlorophenoxyethyl sulfate .....cccccccssccsscesseesl00% 2,4-DES 
3,6-endoxohexahydrophthallic acid......sscccccscccceeeeel 00% endothal 
N-1-naphthyl phthalamic acid ...cccccccccccccccccvcesevereACid equivalent 
1,2-dihydro-pryidazine-3,6-dione (maleic hydra- 

ZAC) scveccocecsececscoveccces cecdsscocsssescecseevocesserrswece OU or Wik 

Phenyl Mercuric acetate ...ccccccocsscccccesceccesesecoosesslL OOP PIMA 
Potassium Cyanate..ccccccosccccccocecesescoesscecdessevcecseol C070: KOGN 


*All other herbicides are referred to by their chemical names. 
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XI. SUMMARY OF CHEMICALS BY CROPS 


FIELD CROPS 


Corn: 
Pre-emergence--2,4-D 
Post-emergence--2,4-D 
Directed post-emergence treatment at layby--2,4-D 


Sorghum: 
Post-emergence--2,4-D 


Wheat, Barley, and Oats--Fall or Spring Seeded: 
Underseeded with legumes: 
Post-emergence--MCPA, 2,4-D, DNBP 
Not underseeded with legumes: 
Post-emergence--2,4-D, MCPA 


Flax: 
Post-emergence--MCPA, 2,4-D, mixture of MCPA and TCA 


Cotton: 
Humid Belt: 
Pre-emergence--CIPC 
Directed post-emergence--Nonfortified herbicidal oils 
Western Irrigated Cotton Belt: 
Directed post-emergence in established cotton--monuron, diuron, NPA 


Soybeans: 
Pre-emergence--CIPC, DNBP 


Peanuts: 
Pre-emergence--DNBP, 2,4-DES 


Rice: 
Post-emergence--2,4-D, MCPA, 2,4,5-T 


Sugar beets: 
Pre-planting--IPC 
Pre-emergence--TCA, (In localized areas, TCA,.dalapon, DCU, PCP, IPC are 
used.) 
Post-emergence--Sodium chloride, dalapon 


Tobacco (plant beds): 
Pre-emergence--Uramon and calcium cyanamide, calcium cyanamide, methyl 
bromide 


VEGETABLES 


Asparagus: 
Seedbeds, pre-emergence--Monuron, light aromatic oil 
Established beds, pre-emergence--2,4-D, 2,4-DES, TCA, NPA, monuron 


Beans: 
Pre-emergence--DNBP, PCP, CIPC 


Beets: 
Same as suggested for sugar beets 


5 byes 


Cabbage, Cauliflower, Collards, Kale, Rape, Broccoli, Turnips, Mustard (as leafy 
vegetables): 
Pre-emergence--TCA; CIPC in several Mid-Atlantic States 


Cantaloupes, Muskmelons: 
Pre-emergence--NPA 
Post-emergence--NPA 


Carrots, Celery, Dill, Parsnips, Parsley: 
Post-emergence--Light aromatic oils 


Cucumbers: 
Same as for cantaloupes and muskmelons 


Lettuce: 
Same as for cabbage 


Onions: 
Pre-emergence--Light aromatic oil, sulphuric acid, CIPC, and combinations of 
CIPC and light aromatic oils 
Post-emergence--Sulphuric acid, KOCN; for onions in 5-leaf stage and after last 
cultivation, CIPC, KOCN, monuron, sulphuric acid 


Peas: 
Preplanting--IPC 
Pre-emergence--DNBP 
Post-emergence--DNBP; in North-Central Region, MCPA 


Potatoes: 
Pre-emergence--DNBP, PCP, TCA 


Spinach: 
Pre-emergence, early spring planting--CIPC 


Sweet Corn: 
Pre-emergence--2,4-D, DNBP, PCP 
Post-emergence--2,4-D 


Watermelons: 
Same as for cantaloupes and muskmelons 


SMALL FRUITS 


Brambles (Raspberries, Blackberries) and Blueberries: 
Pre-emergence and dormant treatments--2,4-DES, 2,4-D, DNBP, CIPC, monuron 


Grapes: 
Pre-emergence and post-emergence--DNBP, CIPC 
Soil treatment--Monuron 


Strawberries: 
Pre-planting, post-planting, and dormant treatments--DNBP, CIPC, 2,4-D, 
2,4-DES 


FLOWERS AND ORNAMENTALS 
Gladiolus, Dutch Iris, Narcissus: 
Pre-emergence--2,4-D, 2,4-DES, CIPC, DNBP, TCA, combinations of CIPC with 
2,4-DES or 2,4-D, combinations of TCA with 2,4-DES or 2,4-D 
Post-emergence--2,4-DES, 2,4-D 
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Established Evergreen and Deciduous Plants: 
2,4-DES, CIPC, DNBP, PCP 


Seedbeds and Transplant Beds: 
Methyl bromide, calcium cyanamide 


FORAGE CROPS, PASTURES, RANGELANDS 


Seedling Grass-Legume Mixtures: 
MCPA or 2,4-D for susceptible weeds; DNBP for seedling broadleaved weeds 


Established Grass-Legume Mixtures: 
MCPA or 2,4-D for sensitive broadleaved weeds; DNBP for winter annual weeds 


Established Legume Mixtures: 
CIPC for winter annual broadleaved weeds and grasses; TCA or dalapon for many 
weedy annual grasses; DNBP or PCP in diesel oil. (MCPA or 2,4-D only as 
emergency measures.) 


Established Forage Grasses for Seed Production: 
2,4-D, MCPA 


Established Permanent Grass-Legume Pastures: 
2,4-D; 2,4,5-T for spot treatment control of woody plants 


Weeds and Woody Plants on Rangelands: 
Sand sagebrush--2,4-D 
Big sagebrush--2,4-D 
Mesquite--2,4,5-T, 2-(2,4,5-TP) 
Shinnery oak--2,4-D 
Post oak, blackjack oak, and associated woody plants--2,4,5-T, 2-(2,4,5-TP), 
mixture of 2,4-D and 2,4,5-T 
Buckbrush--2,4-D 
Mixed brush--Ammonium sulfamate 
Large brush and trees--2,4-D, 2,4,5-T, 2-(2,4,5-TP) 


HERBACEOUS PERENNIAL WEEDS 


Broadleaved Perennials: 
2,4-D, MCPA, 2,4,5-T 


Perennial Grasses and Sedges: 
Cultivated areas--TCA, dalapon, aromatic oils, dinitro-fortified fuel oils; non- 
cultivated areas--urea compounds such as monuron, diuron, andfenuron, sodium 
chlorate, borax 


WOODY PLANTS AND WEEDS ALONG FENCEROWS, DITCHBANKS, ROADSIDES, 
UTILITY LINES, AND ON NONCULTIVATED AREAS 


Woody Plants and Weeds: 
2,4-D, 2,4,5-T, 2-(2,4,5-TP), MCPA, ammonium sulfamate 


Trees and Brush Less Than 6 Inches in Diameter: 
2,4-D, 2,4,5-T, mixtures of the two 


Trees 6 Inches in Diameter or Larger: 
2,4,5-T 


Cs7 ts 


Stumps and Stump Sprouts: 
2,4,5-T, mixture of 2,4-D and 2,4,5-T, ammonium sulfamate 


Soil Sterilization: 
Sodium chlorate, borax, sodium arsenite, urea herbicides, and mixtures of these 
herbicides with dalapon, TCA, 2,4,5-T, 2,4-D, herbicidal oils, dinitro compounds, 
pentachlorophenol, or other fortifying agents 


LAWNS AND OTHER TURF AREAS 


Weed Control in Lawn and Turf Seedbeds Prior to Establishment: 
Calcium cyanamide 


Spring Treatments for Control of Crabgrass and Broadleaved Weeds: 
Home Lawns--Mixture of PMA and 2,4-D, mixture of KOCN and 2,4-D, mixture of 
PMA and MCPA, mixture of KOCN and MCPA, DNBP 
Extensive turf areas--Mixture of PMA and 2,4-D, KOCN, DNBP 


Fall Treatments for Control of Broadleaved Weeds: 
Home Lawns--Mixture of 2,4-D and DNBP, mixture of 2,4-D and KOCN 
Extensive turf areas--Mixture of 2,4-D and DNBP, mixture of 2,4-D and KOCN 


Control of Spot Infestations of Weeds: 
Home Lawns --For weedy lawn grasses, TCA; for broadleaved weeds, 2,4-D 
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